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The ecosystems of the Barents Region are diverse and include vast areas of boreal forests or taiga. 
National and regional authorities, scientific institutes and non-governmental organizations from 
Norway, Finland, Sweden and Russia implemented the project Barents Protected Area Network 
(BPAN) in 2011-2014 and the BPAN II phase projects on forests and coastal areas in 2015-2017. The 
projects have produced detailed information on the characteristics and representativeness of the 
protected area network in the region. 
Building on previous achievements and recommendations of the Environment Ministers of the 
Barents Region, a project-specific concept of high conservation value forests (HCVFs) was applied 
in 2015-2017. The aim was to identify, describe and visualize the distribution of forests that are 
especially important for biodiversity. On the basis of existing data gained in field inventories, remote 
sensing data, national forest inventories as well as studies of aerial photographs a total of close to 
325 000 km² were identified as verified or potential HCVFs. Data on land cover, and in particular 
regarding HCVFs and protected areas, was analyzed and displayed on comprehensive maps using 
geographical information systems. 
In addition, in the study area, which covered a large part of the Barents Region, however excluding 
the Norwegian part of the region, North Karelia in Finland, as well as the Russian archipelagos of 
Novaya Zemlya and Franz Josef Land, the project included updates on the protected area coverage. 
As stated by the Aichi Biodiversity Target 11 of the Convention on Biological Diversity at least 17% 
of the terrestrial and inland water areas should be conserved through ecologically representative and 
well-connected systems of protected areas. By the end of 2015, the protected areas covered almost 
200 000 km² or 12,7% of the study area. In order to fulfil the Aichi Target 11 by 2020, the work needs 
to be reinforced and directed to areas where the benefits from the biodiversity point of view are the 
greatest. The project also highlighted the need to enhance ecological connectivity between protected 
areas and to improve the stakeholder dialogue regarding sustainable management of forest resources 
in the Barents Region.
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ABSTRACT
Protected areas and high conservation value forests in the Barents  
Euro-Arctic Region – Sweden, Finland and Russia
The project Barents Protected Area Network (BPAN) produced an overview of 
the characteristics and representativeness of the protected area network in the 
Barents Region in 2011-2014. A second phase was launched in 2015, and included 
studies on high conservation value forests (HCVFs) and coastal areas. The main 
aim of the project on forests was to produce new information on the distribution 
and protection status of HCVFs in a study area including the Barents Euro-Arctic 
regions of northwest Russia, Finland and Sweden. Furthermore, the aim of the 
project was to deliver updates on the protected area coverage in the study area, 
and to relate the progress of establishing protected areas to the Aichi Biodiversity 
Targets of the Convention on Biological Diversity, and especially Target 11.
In this study, a project-specific concept of high conservation value forests was 
applied in order to identify, describe and visualize the distribution of forests that 
are especially important for biodiversity.
In Sweden and Finland, HCVFs were identified on the basis of existing 
data gained in field inventories. Remote sensing data, data from national 
forest inventories as well as studies of aerial photographs provided additional 
information. In northwest Russia, due to the vast areas covered by forests, mainly 
remote sensing was used. Data on land cover, and in particular regarding HCVFs 
and protected areas, was analyzed and displayed on maps using geographical 
information systems. A total of close to 325 000 km² were identified as verified 
or potential HCVFs. In Sweden, HCVFs covered about one fourth of the forested 
area of the study area, whereas the share was a bit higher in Finland (29%) and 
considerably higher in Russia (37%). The biggest share of HCVFs was detected in 
spruce-dominated coniferous forests; about 60% of these forests were classified as 
HCVFs. 
By the end of 2015, the protected areas covered almost 200 000 km² or 12,7% 
of the study area. The protected area coverage as compared to the situation two 
years earlier has improved, but in this rather short period of time the progress 
has naturally been rather modest. The biggest change has occurred in Russia. In 
most of the administrative regions of the Barents Euro-Arctic Region the objective 
of protecting 17% of terrestrial areas and inland waters by 2020 - according to the 
Aichi Target 11 - has not yet been reached. 
A more thorough analysis of the protection level of the main types of forests 
of the Barents Region was carried out. The forests were divided into coniferous 
forests (pine-dominated coniferous forests on mineral land, pine-dominated 
coniferous forests on peatland, spruce-dominated forests), mixed forests and 
deciduous forests. Comprehensive maps and overviews of these forests were 
produced, presenting the distribution, total area, the proportional share of these 
types of forests as well as the level of protection. Statistics were produced for the 
whole study area, by country and region. In the whole Barents Region (excluding 
Norway) 11,7% of the forests were protected by the end of 2015. 
The project results and especially the data on high conservation value forests 
could be used in the development of the protected area systems of the region. 
The project has also highlighted the need to enhance the ecological connectivity 
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between protected areas, and the data compiled by the project could provide 
a starting point for further development of connectivity analyses on different 
geographical scales. Furthermore, the project results could be used in order to 
facilitate an increased stakeholder dialogue regarding sustainable management of 
forest resources in the Barents Region. 
Keywords: protected area network, connectivity, land cover analysis, Aichi 
Biodiversity Targets
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РЕЗЮМЕ
Охраняемые природные территории и леса высокой 
природоохранной ценности Баренцева Евро-Арктического 
региона - Швеция Финляндия и Россия
Результатом первого этапа проекта «Сеть особо охраняемых природных 
территорий Баренц-региона» (Barents Protected Area Network, BPAN) 
в 2011-2014 гг. явилась общая характеристика сети особо охраняемых 
природных территорий (ООПТ) Баренцева Евро-Арктического региона и её 
репрезентативности. Второй этап работы по проекту, начавшийся в 2015 году, 
был направлен на исследование лесов, имеющих высокую природоохранную 
ценность (ЛВПЦ), и прибрежных территорий. Основной целью было 
получение новой информации о распространении и степени защищенности 
ЛВПЦ во входящих в Баренц-регион областях Северо-Запада России, 
Финляндии и Швеции. Кроме того, целью проекта было проанализировать 
ход развития сети ООПТ в районе исследования с точки зрения достижения 
целей Конвенции о биологическом разнообразии (в частности цели Айти 
номер 11).
Для выявления, описания и визуализации распределения участков 
леса, важных для сохранения естественного биоразнообразия, была 
применена соответствующая целям проекта концепция определения 
ЛВПЦ. В Швеции и Финляндии леса, имеющие высокую природоохранную 
ценность, были выделены на основе существующих данных, полученных 
в результате полевых исследований. Дополнительная информация о 
местонахождении потенциальных ЛВПЦ была получена на основании 
данных дистанционного зондирования, исследования аэрофотоснимков, 
а также по данным национального лесоустройства. На северо-западе 
России лесопокрытые площади очень обширны, поэтому здесь были в 
основном использованы данные дистанционного зондирования. Данные о 
растительном покрове, характеристиках и границах участков ЛВПЦ, а также 
о границах существующих и планируемых ООПТ были проанализированы и 
отображены на картах с использованием географических информационных 
систем. В общей сложности около 325 000 км² лесопокрытой площади 
в районе исследования были идентифицированы как установленные 
или потенциальные ЛВПЦ. В Швеции ЛВПЦ составили около четверти 
лесопокрытой площади, в Финляндии доля их была немного выше (29%), а в 
России − значительно выше (37%). Наибольшая доля ЛВПЦ была обнаружена 
в хвойных лесах с преобладанием ели; около 60% площади этих лесов были 
классифицированы как леса с высокой природоохранной ценностью.
К концу 2015 года площадь ООПТ охватывала почти 200 000 км² или 
12,7% всей площади района исследований. По сравнению с ситуацией, 
имевшейся два года назад, положение улучшилось, но за такой короткий 
промежуток времени прогресс, естественно, был довольно скромным. 
Самые большие изменения в лучшую сторону произошли в России. В 
большинстве административных районов Баренцева Евро-Арктического 
региона поставленная в Айти цель номер 11 – довести к 2020 году площадь 
ООПТ до 17% общей площади наземных участков и внутренних вод − еще не 
достигнута.
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Более подробно был проанализирован уровень защищенности основных 
типов леса Баренц-региона. Отдельно рассматривали три группы хвойных 
лесов (леса с преобладанием сосны на минеральных почвах, сосняки на 
торфяниках, и леса с преобладанием ели), смешанные леса и лиственные 
леса. По каждой из этих групп леса были подготовлены карты и описания с 
указанием их распределения, общей площади, пропорциональной доли, а 
также уровня защищенности. Такие обзоры отдельно по странам и регионам 
были подготовлены для всей области исследования. Во всем Баренц-регионе 
(за исключением Норвегии) к концу 2015 года в границы ООПТ были 
включены 11,7% лесов.
Результаты проекта и особенно данные о лесах высокой природоохранной 
ценности могут быть использованы для развития сети ООПТ региона. 
Проект BPAN также подчеркнул необходимость усиления экологической 
связи между ООПТ, и собранные в рамках проекта данные могут стать 
полезной отправной точкой для дальнейшего улучшения сопряженности 
ООПТ в разных географических масштабах. Кроме того, результаты 
проекта могут быть использованы для содействия расширению диалога 
с заинтересованными сторонами в отношении устойчивого управления 
лесными ресурсами в Баренц-регионе.
Сеть особо охраняемых природных территорий, целевые задачи Айти 
по сохранению и устойчивому использованию биоразнообразия, 
сопряженность, анализ почвенно - растительного покрова.
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TIIVISTELMÄ
Suojelualueet ja luonnonsuojelullisesti arvokkaat metsät Barentsin 
euroarktisella alueella Ruotsissa, Suomessa ja Venäjällä
Barents Protected Area Network (BPAN) -hanke tuotti vuosina 2011-2014 
katsauksen Barentsin alueen luonnonsuojelualueverkoston ominaispiirteistä 
ja kattavuudesta. Vuonna 2015 aloitettiin hankkeen toinen vaihe, johon sisältyi 
luonnonsuojelullisesti arvokkaiden metsien ja rannikkoalueiden tarkastelu. 
Metsähankkeen päätavoite oli tuottaa uutta tietoa luonnonsuojelullisesti 
arvokkaiden metsien sijainnista ja suojelutilanteesta hankealueella. Tarkastelu 
kattaa Luoteis-Venäjän, Suomen ja Ruotsin Barentsin euroarktiseen alueeseen 
kuuluvat osat, lukuunottamatta Luoteis-Venäjän Novaja Zemljaa ja Frans 
Joosefin maata sekä Suomen Pohjois-Karjalaa. Hankkeen tavoitteena oli lisäksi 
tuottaa päivitetyt tilastot suojelualueiden määrästä tarkastelualueella ja arvioida 
suojelualueiden määrän kehitystä suhteessa YK:n monimuotoisuutta koskevan 
yleissopimuksen biodiversiteettitavoitteisiin (erityisesti Aichi tavoite 11).
Tässä tarkastelussa käytettiin luonnonsuojelullisesti arvokkaita metsiä 
koskevaa käsitettä (high conservation value forest, HCVF), jonka mukaisesti 
määriteltiin, kuvailtiin ja sijoitettiin kartalle sellaiset metsät, jotka ovat erityisen 
tärkeitä luonnon monimuotoisuuden kannalta. Ruotsissa ja Suomessa nämä 
metsät paikannettiin olemassa oleviin maastoselvityksiin perustuvista 
aineistoista. Lisätietoa saatiin kaukokartoitustiedoista, VMI (Valtakunnan metsien 
inventointi) -tiedoista ja ilmakuvatarkasteluista. Luoteis-Venäjän osalta käytettiin 
pääasiassa kaukokartoitusaineistoa, koska metsäalueet ovat laajoja. Metsien 
puulajivaltaisuutta ja arvokkaiden alueiden esiintymistä analysoitiin ja vietiin 
kartoille paikkatietojärjestelmien (GIS) avulla. Metsäalueista määritettiin yhteensä 
lähes 325 000 km2 luonnon monimuotoisuudeltaan merkittäviksi tai potentiaalisesti 
merkittäviksi alueiksi. Hankealueella Ruotsissa tällaiset metsät kattavat noin 
neljänneksen metsäpinta-alasta, kun taas Suomessa osuus on hieman korkeampi 
(29 %) ja Venäjällä merkittävästi korkeampi (37 %). Suurin luonnonsuojelullisesti 
arvokkaiden metsien osuus oli kuusivaltaisten havumetsien luokassa: noin 60 % 
kaikista kuusivaltaisista havumetsistä.
Vuoden 2015 lopussa suojeltujen alueiden määrä oli lähes 200 000 km2 eli 12,7 %  
koko tarkastelualueesta. Suojelualueiden kokonaispinta-ala on kasvanut verrattuna 
kahden vuoden takaiseen tilanteeseen, mutta näin lyhyen tarkastelujakson aikana 
kehitys on luonnollisesti ollut melko vaatimatonta. Suurin muutos on tapahtunut 
Venäjällä. Suojelualueiden määrässä ja kokonaispinta-alassa on merkittäviä eroja 
alueiden välillä. Suurimmalla osalla Barentsin euroarktiseen alueeseen kuuluvista 
hallinnollisista alueista ei olla saavutettu Aichi 11 -tavoitetta suojella 17 % maa-
aluista ja sisävesistä.
Barentsin alueen metsien suojelutilanteesta laadittiin perusteellisempi analyysi 
keskeisimpien metsätyyppien osalta. Metsät jaoteltiin havumetsiin (kivennäismaan 
mäntyvaltaisiin havumetsiin, turvemaiden mäntyvaltaisiin havumetsiin, 
kuusivaltaisiin havumetsiin), sekametsiin ja lehtipuuvaltaisiin metsiin. 
Alueelta laadittiin kattavat kartat ja yhteenvetotaulukot metsien sijainnista, 
kokonaispinta-alasta sekä määriteltyjen päämetsätyyppien osuudesta metsien 
kokonaispinta-alasta ja metsien suojeluasteesta. Yhteenvedot laadittiin sekä koko 
hankealueelle että maittain ja hallintoalueittain. Vuoden 2015 lopussa 11,7 % koko 
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Barentsin alueen (lukuun ottamatta Norjaa ja Pohjois-Karjalaa) metsistä sijaitsi 
suojelualueilla.
Hankkeen tuloksia ja erityisesti luonnonsuojelullisesti arvokkaiden 
metsien dataa voitaisiin hyödyntää Barentsin alueen suojelualueverkoston 
kehittämisessä. Tulokset myös korostavat suojeltujen alueiden välisen ekologisen 
kytkeytyneisyyden lisäämisen tärkeyttä. Hankkeessa koottua aineistoa voitaisiin 
hyödyntää kytkeytyneisyysanalyysien kehittämisessä eri maantieteellisissä 
mittakaavoissa. Lisäksi hankkeen tuloksia voitaisiin hyödyntää sidosryhmien 
välisen vuoropuhelun lisäämiseksi Barentsin alueen metsävarojen kestävästä 
hoidosta.
Avainsanat: suojelualueverkosto, kytkeytyneisyys, maanpeiteanalyysi, luonnon 
monimuotoisuuden Aichi-tavoitteet
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SAMMANDRAG
Skyddade områden och skogar särskilt värdefulla för biologisk mångfald 
i Barents Euro-Arktiska Region – Sverige, Finland och Ryssland
Projektet Barents Protected Area Network (BPAN) presenterade 2011-2014 en 
översikt av skyddade områden i Barentsregionen. Översikten fokuserade på 
nätverket av skyddade områden i regionen och inkluderade analyser av nätverkets 
egenskaper och representativitet. Den andra fasen av projektet påbörjades 2015 
med inriktning på skogar som är särskilt värdefulla med tanke på bevarande av 
biologisk mångfald (high conservation value forests, HCVFs). Skogsprojektet 
huvudsakliga syfte var att ta fram ny information om förekomst och skyddsstatus 
gällande sådana skogar. Undersökningsområdet inkluderade de regioner i 
Sverige, Finland och nordvästra Ryssland som deltar i Barentssamarbetet. 
Projektet hade även som mål att producera uppdaterad statistik över formellt 
skyddade områden och framför allt i förhållande till de mål som uppställts enligt 
biodiversitetskonventionen (CBD) och arbetet med skyddade områden (Aichi 
Biodiversity Targets).
I denna studie tillämpades ett projektspecifikt koncept gällande särskilt 
värdefulla skogar. I projektet identifierades och beskrevs HCVFs och deras 
förekomst visualiserades med hjälp av ett flertal kartor. I Sverige och Finland 
identifierades HCVFs med hjälp av tidigare tillgänglig data från fältstudier, 
men bl.a. satellitdata och data från inventeringar av skogsresurser kunde 
också användas som underlag för att identifiera potentiellt värdefulla skogar. 
I nordvästra Ryssland användes satellitdata i stor utsträckning till följd av 
undersökningsområdets storlek. Information om marktäcket och speciellt vad 
gällde HCVFs och skyddade områden analyserades och åskådliggjordes med hjälp 
av geografiska informationssystem (GIS). Nästan 325 000 km² identifierades som 
antingen bekräftade eller potentiella HCVFs. I Sverige uppgick de för bevarande 
av biologisk mångfald särskilt värdefulla skogarna till ungefär en fjärdedel av den 
totala skogsarealen i undersökningsområdet, medan andelen var något högre i 
Finland (29 %). I Ryssland var andelen betydligt högre (37 %). Grandominerade 
skogar upptog den största andelen av HCV-skogarna, i undersökningsområdet 
klassificerades ca 60 % av granskogarna som särskilt värdefulla. 
I slutet av 2015 uppgick arealen skyddade områdena till närmare 200 000 km² 
eller ca 12,7 % av hela undersökningsområdet. Situationen hade förbättrats jämfört 
med situationen två år tidigare, men inom denna korta tidsperiod hade naturligt 
nog ingen betydande förändring ägt rum. Den största förändringen noterades i 
Ryssland. I de flesta av de administrativa regioner som ingår i Barentsområdet 
hade målet om att skydda minst 17 % av land- och sötvattenområdena senast 2020 
inte uppnåtts.
Projektet genomförde en mer ingående analys av skyddsläget beträffande de 
huvudsakliga typerna av skog i Barentsregionen. Skogarna indelades i barrskogar 
(talldominerad barrskog på mineraljord, tall-dominerad barrskog på torvmark, 
grandominerade skogar), blandskogar och lövskogar. Projektet producerade 
utförliga kartor och översikter, som förutom förekomsten av dess skogar 
presenterade information bl.a. om den totala arealen, deras andel av skogsarealen 
och skyddsläget. Statistiska översikter togs fram för hela undersökningsområdet, 
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men även gällande enskilda länder och regioner. I hela Barentsregionen (exkl. 
Norge) var 11,7 % av skogarna skyddade vid utgången av 2015.
Projektets resultat och speciellt data om skogar som är särskilt värdefulla för 
bevarande av biodiversiteten kan användas vid utvecklandet av nätverket av 
skyddade områden. Projektet har även uppmärksammat behovet av att förbättra 
den ekologiska konnektiviteten mellan skyddade områden. Den information 
som projektet tagit fram kunde erbjuda en utgångspunkt för utvecklande och 
genomförande av konnektivitetsanalyser i olika geografiska skalor. Därtill kunde 
resultaten användas för att befrämja en utökad dialog mellan olika aktörer 
gällande en hållbar användning av skogsresurserna i Barentsregionen.
Nyckelord: värdefulla skogar, biodiversitet, Aichi, mål, konnektivitet, 
marktäckedata, skyddade områden
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FOREWORD
The Barents Region includes large areas of boreal forests or taiga, as well as vast 
areas of mires and other wetlands, tundra and several other ecosystems. These 
northern ecosystems represent unique natural values. They are important for 
biodiversity, and provide a variety of ecosystem services for the inhabitants of the 
region. However, climate change and changes in land use influence the long-term 
viability of the ecosystems. Establishing systems of well-connected protected areas 
is an important step in the long-term preservation of the biodiversity of the region, 
and could also contribute to the efforts needed in order to mitigate the negative 
impacts of climate change. 
As nature knows no borders, it is important to continue the already well 
established international co-operation on nature conservation, and to strengthen 
the existing protected area systems of the whole region. Protection of forest has 
for many years been a priority in this co-operation. Nevertheless, there is a need 
to further develop and apply methods for identifying and protecting the most 
valuable forest areas in the region in a comprehensive manner, and to take into 
account international commitments like the Convention on Biological Diversity 
(CBD) and the fulfilment of the Aichi Biodiversity Targets.
Building on the well-established environmental co-operation in the Barents 
Euro-Arctic Region the BPAN project produced unified and harmonized 
information on protected areas covering the northern parts of four countries 
in Northern Europe. At the meeting of the Barents Environment Ministers in 
November 2015 the successful completion of the work was noted and the Ministers 
welcomed the launch of the second phase of the project. The second phase of 
BPAN has produced information that contributes to a better understanding of 
the characteristics and protection status of high conservation value forests in the 
Barents Region. In addition, the project has provided updated information about 
the overall protected area coverage in the region.
Several experts on nature conservation planning and forest ecology from 
Sweden, Finland and Russia participated in the project work. The preparation of 
this report required a lot of efforts from the participating experts (appendix 1). 
In addition, joint meetings and workshops were arranged in order to agree on 
methods for data analyses and to discuss the preliminary results of the project. 
These events were attended by representatives of governmental organizations, 
regional authorities, research communities and NGOs. We wish to thank all 
contributors for a valuable input to the project work.
We are also grateful for the financial support provided by the Nordic Council 
of Ministers and its Terrestrial Ecosystem Group. The governments of Finland, 
Sweden and Norway have co-financed the BPAN work. In addition we also would 
like to thank the Barents Euro-Arctic Council’s Working Group on Environment 
and its Sub-Group on Nature Protection for their support and advice during the 
project implementation. Furthermore, we appreciate the support of the various 
authorities and other organizations that have provided the data needed for the 
analyses carried out by the project. 
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In recent years several new protected areas have been established in the 
Barents Region, and the work will continue in the years to come. We hope that the 
results of the BPAN project on high conservation value forests will be used in the 
development of the protected area systems of the region, and that the results also 
will provide a valuable input to the discussion on future protection and sustainable 
use of the forest resources.
Aimo Saano
Chair
Steering Committee of the Barents Protected Area Network (BPAN)
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1 Introduction
Anna Kuhmonen and Bo Storrank
The Barents Region displays one of the largest and relatively intact forest 
ecosystems still remaining on Earth. It is one of the most sparsely populated areas 
in Europe and contains large boreal forests, mires, other wetlands, waters and 
tundra ecosystems that are rich in biodiversity. Intact forest and mire ecosystems 
form significant carbon storages, and their impact on the global climate through 
maintenance of radiation balance and carbon cycle is crucial. 
The main aim of the project Supporting regional efforts to secure critical conservation 
of forests with high conservation value as a key to achieve CBD Aichi Biodiversity 
Targets in the Barents Region was to provide updated and in-depth information 
about forests that are especially important for biodiversity conservation in the 
Barents Region, including data on the protection status of these high conservation 
value forests. At the same time the project’s intention was to relate the progress 
of the conservation work to the Aichi Biodiversity Target 11 as defined within the 
framework of the Convention on Biological Diversity.
As the region’s diverse forests range from the Atlantic coast to the Ural 
Mountains, it is necessary to gain a comprehensive understanding of the 
characteristics of these forests, to assess the current level of protection at different 
geographical scales, and to provide information that would help in directing 
conservation measures to forests that are most valuable from an ecological point 
of view. Earlier, several projects on intact forests of northwest Russia have been 
implemented. However, in this study, the study area also included the Finnish and 
Swedish parts of the Barents Region. 
Building on the work carried out in 2011-2014, the project produced a thorough 
and updated overview of the land cover of the Barents Region (excl. Norway 
and the Russian archipelagos of Novaya Zemlya and Franz Josef Land). This 
information formed the basis for an analysis of the protection level of the main 
biotope groups or ecosystems, and also enabled the project to relate the situation 
in the Barents Region to the fulfilment of the Aichi Target 11. In addition, the study 
provided a good starting point for highlighting some of the main features crucial 
from a nature conservation point of view such as the importance of ecological 
connectivity. The boreal forests of northwest Russia are essential in this regard, 
and it is important to consider this in any conservation planning that includes 
larger biogeographical regions. However, the project did not carry out any actual 
connectivity analyses.
The report “Protected areas and high conservation value forests in the Barents 
Euro-Arctic Region - Sweden, Finland and Russia” is structured in line with 
the main objectives of the project. In the first part (Chapters 1-3) of the report 
the background of the project is described. This part also includes an overview 
of natural features of the Barents Region, main definitions as well as an overall 
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presentation of the data used in the study. Several maps are displayed in order 
to illustrate the natural features (bioclimatic zones, tree species composition 
etc.). The second part (Chapters 4-5) focuses on the representativeness of the 
protected area (PA) network in the study area. Firstly, an update of the change 
in the overall protected area coverage of the study area between 2013 and 2015 is 
presented. Secondly, statistics about the main ecosystems of the region, including 
the protection status of forests, are summarized. No in-depth analysis of the 
representativeness of the PA system was undertaken, but the data compiled by the 
project could form the basis for such analyses. Information about high conservation 
value forests is gathered in the third part of the report (Chapter 6). The information 
compiled by the project and presented in the text is partly very detailed. Therefore, 
the main statistical information is also gathered in a separate summary of the 
main results. Finally, conclusions including possible paths forward with regard to 
development of the protected area system and protection of forests are put forward 
by the project.
The Barents Euro-Arctic Region
The Barents Euro-Arctic Region (BEAR, map 1) consists of 14 administrative 
regions in the northernmost parts of Norway (Finnmark, Troms, Nordland), 
Sweden (Norrbotten, Västerbotten), Finland (Lapland, Northern Ostrobothnia, 
Kainuu, and North Karelia) and northwest Russia (Murmansk Region, Republic of 
Karelia, Arkhangelsk Region, Republic of Komi, and Nenets Autonomous District). 
Its boundaries are not based on any geographical feature (e.g. the drainage area of 
the Barents Sea). The most recent member of the Barents Region is North Karelia, 
which joined the co-operation in November 2016. The BEAR territory covers a total 
area of 1,8 million km² of land and inland waters, of which appr. 75% is located in 
Russia.
The diversity of forest habitats in the Barents Region varies from spruce-, pine-, 
and deciduous dominated boreal taiga forests to fragments of boreal rainforest 
in the mountainous western part of the region. Landscapes mainly consisting 
of forest, mires and tundra dominate the eastern part of this vast region. The 
biggest threats to biodiversity in the Barents Region are habitat loss, degradation 
and fragmentation of habitats, as well as a rapidly changing climate. Increasing 
and often unsustainable use of natural resources – gas, oil, minerals, timber, peat 
and water resources – and transforming natural areas into various managed 
areas, create a serious threat to the natural environment and ecosystems. In order 
to mitigate and reduce the threats to biodiversity, it is extremely important to 
maintain a functioning protected area network. Protected areas are in most cases 
the most important tool in biodiversity conservation, and playing an important 
role in climate change adaptation and mitigation. For biodiversity conservation, 
it is also of utmost importance that the connectivity and representativeness of the 
protected areas are secured. In the Barents Region there are several large ecological 
mega-corridors including intact ecosystems, which should be prioritized in nature 
conservation. These unique and vulnerable natural ecosystems represent a natural 
heritage of global significance. (Aksenov et al. 2015, Kuhmonen et al. 2013)
The international co-operation in the Barents Region is coordinated by the 
Barents Euro-Arctic Council (BEAC), which was established in 1993. The BEAC 
meets at the Foreign Minister level, as well as at the Environment Minister level, 
every second year. Members of the BEAC are Denmark, Finland, Iceland, Norway, 
Russia, Sweden and the European Commission, the chair rotating among Norway, 
Sweden, Finland and Russia.
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Several important biodiversity projects are being or have been implemented in 
the Barents co-operation, such as the Barents Protected Area Network (Aksenov 
et al. 2015, Juvonen & Kuhmonen 2013, Kuhmonen et al. 2013), the Green Belt 
of Fennoscandia, a network of protected areas from the Barents Sea to the Gulf 
of Finland along the border area of Finland, Russia and Norway (Ministry 
of  Environment 2017), and a research project on impacts of climate change on 
biodiversity and protected areas, that was implemented by Umeå University, 
Sweden in 2011–2014 (Hof et al. 2015). 
The International Contact Forum on Habitat Conservation in the Barents Region 
(also known as the Habitat Contact Forum, HCF), established in 1999, is organized 
every second year, and gathers nature conservation authorities and experts from 
different countries. In November 2015, at the Barents environment ministerial 
meeting in Sortavala, the Strategy for Protection of Intact Forests in the Barents 
Region was welcomed. The strategy includes ten recommendations, for instance to 
preserve intact forest landscapes and tracts, to establish planned protected areas as 
statutory protected areas by 2020, to support the Barents Protected Area Network 
(BPAN) as a regional initiative to protect intact forest, and to ensure sufficient long-
term financing of preservation of intact forests. The 9th Habitat Contact Forum, that 
was held in June 2017 in Oulu, Finland, further underlined the importance of a 
prompt finalization and implementation of the Strategy.
The Barents Protected Area Network (BPAN) project, which was implemented 
in 2011-2014, was an initiative as well as a key biodiversity project of the Barents 
Euro-Arctic Council’s (BEAC) Working Group on Environment and its Subgroup 
on Nature Protection. The aim of the project was to promote the establishment of 
a representative protected area network in the Barents Euro-Arctic Region, and to 
conserve biodiversity of boreal and Arctic nature, primarily forests and wetlands. 
It was implemented by nature conservation authorities, scientific institutions and 
non-governmental nature conservation organizations (NGOs) in Norway, Sweden, 
Finland and northwest Russia, and coordinated by the Finnish Environment 
Institute.
In December 2013 in Inari, Finland, the Barents Environment Ministers 
acknowledged the results achieved in the BPAN project and welcomed developing 
the BPAN second phase. Forest conservation and a need for mapping coastal 
protected water areas were highlighted. As a follow up of this meeting, two 
projects to implement these tasks were prepared in the framework of the BPAN II 
phase: a) Supporting regional efforts to secure critical conservation of forests with 
high conservation value as a key to achieve CBD Aichi biodiversity targets in the 
Barents Region; and b) Mapping existing and planned protected areas in coastal 
waters.
The Convention on Biological Diversity 
and its Aichi Biodiversity Targets
In 2010 the Conference of the Parties of the Convention on Biological Diversity 
agreed on a Strategic Plan for Biodiversity 2011–2020 including 20 Aichi 
Biodiversity Targets (Convention on Biological Diversity 2010). The Strategic Plan 
aims to take effective and urgent action to halt the loss of biodiversity in order 
to ensure that by 2020 ecosystems are resilient and continue to provide essential 
services, thereby securing the planet’s variety of life, and contributing to human 
well-being and poverty eradication. 
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The Aichi Biodiversity Target 11 states concrete targets to develop the protected 
areas (PAs):
“By 2020, at least 17 per cent of terrestrial and inland water areas and 10 per cent  
of coastal and marine areas, especially areas of particular importance for biodiversity  
and ecosystem services, are conserved through effectively and equitably managed, 
ecologically representative and well-connected systems of protected areas and other 
effective area- based conservation measures, and integrated into the wider landscape  
and seascape.” 
In addition, the Aichi Biodiversity Target 5 states: 
“By 2020, the rate of loss of all natural habitats, including forests, is at least halved  
and where feasible brought close to zero, and degradation and fragmentation is 
significantly reduced.” 
The Aichi Biodiversity Targets were set at the international level, and each party 
to the convention is obligated to adopt them to national legislation and policy. 
However, a national protected area network cannot be ecologically representative 
if it is not ecologically representative at the regional level, too. This is the case 
especially when the national territories are vast, as in the countries of the study 
area. Thus, in this report Target 11 has been used as a theoretical framework in the 
evaluation of the protected areas.
In addition to global commitments, at European level the Bern Convention is 
a binding international legal instrument in the field of nature conservation. Its 
aims are to conserve wild flora and fauna and their natural habitats. The Barents 
Region has been, and still is, subject to projects developing a Pan-European 
Ecological Network (PEEN). It includes the already existing Natura 2000 -network 
(in the BEAR parts of Finland and Sweden) and the Emerald Network for non-
EU countries (in the BEAR parts of Norway and Russia; both countries are still 
developing and implementing the Emerald Network).
Implementation of the project
The project Supporting regional efforts to secure critical conservation of forests with 
high conservation value as a key to achieve CBD Aichi Biodiversity Targets in the 
Barents Region was implemented in 2015-2017 by regional nature conservation 
authorities, researchers and nature conservation NGOs in Sweden, Finland 
and northwest Russia (appendix 1) with the funding of the Nordic Council of 
Ministers Terrestrial Ecosystem Group (TEG) and the Governments of Finland, 
Sweden and Norway. The main expert work for compiling the GIS database, 
preparing the maps, analyses and statistics, was implemented by the Finnish 
Environment Institute and Metsähallitus Parks & Wildlife Finland with funding 
of the Ministry of the Environment of Finland. The study area of the project 
covered a large part of the Barents Region, however excluding the Norwegian 
part of the study area, North Karelia in Finland, as well as the Russian 
archipelagos of Novaya Zemlya and study area Franz Josef Land (map 2).
The main aim of the project was to produce information that helps us to 
understand the characteristics and protection status of forest that are especially 
important for biodiversity conservation in the Barents Region. The project decided 
to apply the concept of high conservation value forests (HCVFs) to this region. 
In addition, the project has related the protection status to the CBD’s Aichi 
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Biodiversity Targets. In addition, there is a need to understand how the protected 
area network has been developed since the BPAN project, as the CBD Aichi Targets 
are set by 2020. Furthermore, the project has contributed to the implementation of 
the Strategy for Protection of Intact Forests in the Barents Region.
Several workshops on the issue were held during 2015-2017 in Sweden, Finland 
and Russia, to plan, implement and review the compiled data and analyses 
that are presented in this report. These meetings were attended by key project 
experts that represented the Finnish Environment Institute, Metsähallitus Parks & 
Wildlife Finland, County Administrative Boards of Norrbotten and Västerbotten, 
Swedish Environment Protection Agency, WWF-Russia, and Transparent World. 
In addition to this, a few meetings were held to involve stakeholders and regional 
experts from authorities and NGOs to review the achieved results.
WW  Map 2. Map of the study area.
Mixed highland old-growth forest in Skarjak, Arjeplog Municipality, Norrbotten County, Sweden.
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2 Natural features of the Barents  
 Region
Kimmo Syrjänen, Tapio Lindholm and Jyri Mikkola
The Barents Region is geographically a vast region that includes a variety of 
natural features. In the BPAN project 2011-2014 (Aksenov et al. 2015) an overview 
of these features was presented, including detailed information on bioclimatic and 
elevation zones. A similar, however considerable shorter overview is presented in 
this study in order to outline the biogeographical context of the current work. In 
addition, an overview of the natural forest dynamics and tree species composition 
of the region is presented as well as some overall remarks about ecological 
connectivity. The maps and statistics in this chapter are partly based on the 
analyses carried out in 2015 (Aksenov et al. 2015, chapter 2.5). 
2.1 
Bioclimatic zones in the Barents Region
The northern parts of all four countries - Norway, Sweden, Finland and Russia - of 
the Barents Region were included in the BPAN project (2011-2014). As this previous 
overview forms the basis for the current presentation of bioclimatic zones, Norway 
is also included (map 3) in this current, shorter presentation.  
The zonal variation of vegetation is a result of several climatic factors, the two 
most significant ones being the effective temperature sum and the length of the 
growing season. There are two main climatic zones in the Barents Region: the 
Arctic (cold) zone and the boreal (cool) zone. In addition, transitional (hemiarctic) 
and elevation-based (orohemiarctic and oroarctic) climatic variations occur 
in the area (Aksenov et al. 2015). The main systems used in the classification 
are the Russian system of taiga- and tundra sub-zones (e.g. Yurtsev 1994), the 
Nordic bioclimatic vegetation zones (e.g. Kalela 1961, Hämet-Ahti 1963, Ahti 
& al. 1968, Moen 1999, Nordic Council of Ministers 1984, Tuhkanen 1984) and 
the international Arctic bioclimatic sub-zone system used in the Circumpolar 
Arctic Vegetation Mapping (CAVM) project (Alaska Geobotany Center 2003). 
A combination of these classifications was used in this study (map 3). The 
methodology is explained more in detail in Aksenov et al. (2015).
All four countries include (in the BEAR area) parts of the middle boreal, 
northern boreal, and oroarctic bioclimatic zones. In general the boreal zone 
(northern, middle, and southern boreal together) covers 70,5% (1 235 500 km²)  
of the total terrestrial area of the Barents Region, and the Arctic zone 17,5%.  
Map 3. Bioclimatic zones in the Barents Region. The northern part of Novaya  
Zemlya and the archipelago of Franz Josef Land are part of the BEAR. As these  
areas mostly represent the high Arctic zone, they are not presented on the map. u
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The rest of the area belongs to the transitional hemiarctic zone (5% or 90 500 km²)  
and the oroarctic zone (with inter-zonal elevations) (7% or 119 500 km²). 
In the terrestrial parts of the Barents Region 100% of the Arctic zone and 99,7% 
of the hemiarctic zone are located in northwest Russia (only 0,3% of the latter 
is in Norway). The Nordic area of the Barents Region contains mainly boreal 
and oroarctic zones; 45% of the oroarctic zone of the Barents Region is located 
in Norway, 28% in Sweden, and 19,5% in northwest Russia, while Finland has 
only 7%. Northwest Russia holds 52% of the northern boreal zone and 79% of the 
middle boreal zone within the Barents Region. About 99% of the southern boreal 
zone of this area is located in northwest Russia, and only minor parts of it are 
found in Norway and Sweden.
In Norway 79% (59 001 km²) of the Barents Region land area belongs to the 
boreal zone: the southern boreal zone covers 0,8% (1 001 km²)  of the total land 
area, the middle boreal zone 13,5% (15 300 km²) and the northern boreal zone 
37,9% (42 700 km²). In Norway (BEAR) the oroarctic zone is the most common 
bioclimatic zone covering 47,5% (53 600 km²). The proportions of the hemiarctic 
zone (298 km²) and the southern boreal zone are rather small. The southern boreal 
areas of the Norwegian part of the BEAR are the northernmost representatives of 
this zone in the whole world.
In the Swedish part of the BEAR 79% (131 180 km²) of the land area belongs to 
the boreal zone, divided between southern boreal 0,5% (900 km²), middle boreal 
20% (32 800 km²) and northern boreal 59% (97 500 km²) of the area. The oroarctic 
zone of Sweden covers 20,5% (34 200 km²). 
In the Finnish part of the BEAR 95% (152 419 km²) of the land area belongs to  
the boreal zone. The terrestrial area belongs mainly to the middle boreal zone (31%, 
49 900 km²) and the northern boreal zone (64%, 102 500 km²). About 5% (8 400 km²) 
is in the oroarctic zone. The southern boreal zone does not extend to the Finnish 
part of the BEAR.
In northwest Russia the boreal zone occupies 68% (892 900 km²) of the Russian 
BEAR land area. Of the total area 20% (259 400 km²) is southern boreal, 28%  
(366 500 km²) middle boreal and 20% (267 000 km²) northern boreal. The southern 
hypoarctic zone is the largest Arctic sub-zone in the Russian part of the Barents 
Region with 13% (168 000 km²) coverage, while 4% belongs to the high Arctic zone, 
and 3% and 0,8% to northern and southern Arctic zones respectively. The northern 
hypoarctic zone covers 3%, and the transitional hemiarctic zone 7%. 
2.2 
Elevation zones in the Barents Region
The topography and proportion of elevation zones vary a lot between countries 
and in different parts of the BEAR (map 4). Mountain chains of the Scandes or 
Scandinavian Mountains in the west and the Urals in the east characterize the 
edges of the Barents Region. Both mountain ranges form the basis for an important 
latitudinal connection of protected areas, valuable forests and other important 
boreal and arctic-alpine habitats along the slopes and summits of the mountains. 
These two mountain chains with approximately south-north orientation are 
also very important considering adaptation of boreal forest and arctic-alpine 
ecosystems to climate change. They form huge natural dispersal corridors and 
routes for species to move both towards north and to higher elevations. 
Map 4. Elevation zones in the Barents Region. u
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The Scandes run through the Scandinavian Peninsula. The western Norwegian 
part of the mountains drops with steep slopes and deep valleys into the North 
Atlantic Ocean (the Norwegian Sea). In Sweden the eastern slopes descend more 
gently towards the Baltic Sea and Finland. In the Barents Region the Scandes form 
a natural border between Norway and Sweden. In the west the Scandes commonly 
reach heights above 1 000 m asl., and up to almost 2 500 m asl. in southern Norway, 
south of the Barents Region. In the BEAR, north of the Arctic Circle, the summits 
can still reach above 2 000 m asl. Kebnekaise in Kebnekaise National Park with  
2 100 m asl. is the highest peak in Sweden and in the BEAR as well. The mountains 
become gradually lower further north and towards Finland, and form gently 
rolling hills (fells). The highest point in Finland is Halti in the Käsivarsi Wilderness 
Area (1 324 m asl.). A ridge at an elevation exceeding 200 m or more extends from 
the Scandes mountain range through northernmost Norway (Finnmark) and 
Finland into the Russian Kola Peninsula. These fells only rarely reach elevations 
above 1 000 m asl. There is a rather well connected network of protected areas in 
this scattered belt of fells. The highest fells in the Kola Peninsula are located in the 
Khibiny mountain area (Jubytšvumtšorr 1 201 m asl.). 
The long (about 2 500 km) mountain chain of the Ural Mountains runs from 
northern Kazakhstan all the way to the Arctic Ocean. Vaygach Island in Nenets 
Autonomous District and the large and high Novaya Zemlya archipelago also 
belong to this mountain chain. The highest peak of Urals is Mount Narodnaya  
(1 895 m asl.) in Yugyd Va National Park in the Republic of Komi. The average 
height of the Urals varies in the Barents Region between 1 000–1 200 m asl., 
but several peaks reach over 1 500 m asl. The Urals forms a natural boundary 
between Europe and Asia. It is a natural bioclimatic border, with much more 
continental climate at its eastern side in Siberia. The Ural Mountains host the 
largest protected areas in Europe in the Republic of Komi. In addition to an 
extensive longitudinal network of protected areas, continuous elevation series of 
representative habitats have been protected on the Ural Mountains, especially in 
the eastern part of the Republic of Komi, from altitudes of less than 100 m asl.  
to more than 1 000 m asl.
Territories in elevation zones lower than 300 m asl. are regarded as lowlands in 
this study. Lowlands dominate the mainland of the Barents Region and the Arctic 
islands Kolguyev and Vaygach in the Nenets Autonomous District (altogether 85% 
of the total area). Large lowlands are covering 97% of the mainland part of the 
Russian part of the Barents Region, the 100–150 m elevation zone covering the most 
part. The Finnish part of the Barents Region shows a similar tendency: lowlands 
cover 86%, but the largest proportion lies within the elevation zone 200–300 m. 
Elevations over 300 m asl. prevail in the Norwegian part (63%) and the Swedish 
part (68%) of the Barents Region.
2.3 
Natural forest dynamics and tree species composition 
Traditionally forests fires have been considered to be most important process 
that determinates natural regeneration dynamics of forest stands in the taiga 
landscape. Especially high-intensity crown fires can replace whole stands, and 
often the successional dynamics start from pioneer deciduous trees leading into 
mixed or almost pure coniferous forests. Quickly growing deciduous trees are 
common pioneer trees in forest regeneration dynamics in the boreal zone. Scots 
pine (Pinus sylvestris) is a typical tree species on dry and semi-dry mineral soils 
and on peatland bogs. In natural forests old individuals with thick bark may have 
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survived several forests fires while young ones are more vulnerable and die easily 
especially due to ground fires. 
Norway spruce (Picea abies abies) and Siberian spruce (Picea abies obovata) have 
superficial root systems and thin barks. Spruces can grow in shadow and they are 
considered as climax trees. Their vulnerability to fire and drought lead them to 
grow on more moist sites than pines. In moist and mesic sites succession advance 
through deciduous and mixed deciduous stages into spruce dominated forests. 
These forests can renew through gap dynamics if bigger disturbance such as forest 
fire, windstorms or flooding does not start the cycle again. The fire regime has 
varied across the boreal landscapes, ranging from 50 to 400 years, depending on 
regional climate, forest site type and human influence. Humans have influenced 
fire regimes in the European taiga since prehistorical times. Due to fire prevention 
forests fires are now rare especially in the Nordic part of the study area. Many 
fire-dependent species (insects, fungi, bryophytes, lichens) have good dispersal 
ability. i.e. several kilometers or tens of kilometers. Some of them, especially insects 
and some fungi, have become threatened because of lack of suitable habitats. In the 
Russian study area there are still viable populations both in natural and managed 
forests.
In addition to natural fires caused by lightning, the natural disturbance 
dynamics of boreal forests are characterized by windstorms and other climatic 
or weather conditions, as well as flooding including the activities of beavers 
(Castor fiber). Other biological events are also important including senescence of 
individual trees or even-aged cohorts and disturbances due to insect outbreaks 
and pathogenic fungi. Several factors of disturbances and tree mortality agents are 
working simultaneously in boreal forests and can cause replacement of solitary 
trees, groups of trees or whole stands. 
Forest dynamics of natural boreal forests have been under active research during 
the last decades (see Shohorova et al. 2011, Kuuluvainen et al. 2012, Kuuluvainen & 
Grenfell 2012). Another rather recent review (Kuuluvainen & Aakala 2011) showed 
that unmanaged northern European forests are characterized by more diverse 
and complex dynamics than has traditionally been acknowledged. In this review 
Fennoscandian studies were grouped into four types of forest dynamics: 1) even-
aged stand dynamics driven by stand-replacing disturbances, 2) cohort dynamics 
driven by partial disturbances, 3) patch dynamics driven by tree mortality at 
intermediate scales (> 200 m2) and 4) gap dynamics driven by tree mortality at 
fine scales (< 200 m2). All four forest dynamics types were found at varying sites, 
regardless of whether forest stands were dominated by spruce or pine. 
According to this review (Kuuluvainen & Aakala 2011), over wider spatial and 
longer temporal scales, stand replacement may play a smaller role in the overall 
disturbance regime compared to non-stand replacing dynamics. Gap dynamics 
was most common in late-successional spruce forests that had escaped major 
disturbances for long periods of time. Cohort dynamics, mostly driven by low-
severity surface fires, was most common in fire-resistant pine dominated forests. 
In most cases, stand replacement was due to high-severity forest fires. Especially 
in spruce forests it can also be a consequence of windstorm damage. In stand 
replacing disturbance a lot of coarse woody debris including burned wood and 
charcoal is formed and maintained for decades. This is a big difference compared 
to replacement by clear-cutting and planting. 
One main aim of the current study has been to compile and analyze information 
on forests that are especially important for biodiversity i.e. high conservation value 
forests or HCVFs (for details about definitions and methodology for compiling 
data on HCVFs, please see Chapter 3). The HCVFs as described in this study have 
usually maintained much of their natural forest dynamics and natural structures. 
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The distribution of the main types of forests in the Barents Region are presented in 
a series of maps (maps 5, 6, 7 and 8, see below) that also relate the distribution of 
these forests to the occurrence of HCVFs.  
Decidious and mixed forests
Deciduous trees in this analysis include two birch species (silver birch Betula 
pendula and downy birch Betula pubescens), aspen (Populus tremula), alders (Black 
alder Alnus glutinosa and grey alder Alnus incana) and trunk forming tree-like 
willows (Salix spp.). All of these are typical pioneer trees in boreal forest succession. 
These trees form the majority of deciduous tree biomass and coverage in the study 
area (map 5). In addition to trunk forming goat willow (Salix caprea), bay willow 
(Salix pentandra) and almond willow (Salix triandra), also bush forming willows are 
involved. Large bush forming willows are important especially in subarctic and 
arctic ecosystems as well as along larger rivers and shores of waters with natural 
flooding dynamics and in river estuaries. Mountain birch (Betula pubescens subsp. 
czerepanovii, syn. Betula tortuosa) forms extensive low growing forests especially in 
the northwestern subarctic parts of the Barents Region. 
In Russia there are several large bush forming willow species along large 
lowland rivers in alluvial riparian habitats (like Salix viminalis, S. dasyclados, 
S. burjatica and S. acutifolia). These habitats do not occur in the Fennoscandian part 
of the study area. Other deciduous tree species like rowan (Sorbus aucuparia) and 
bird cherry (Prunus padus) are typical and common through most of the area but 
does not normally form continuous stands or if rarely so, the stands are very small. 
All natural deciduous stands with herb-rich undergrowth are rare and have high 
biodiversity value. Black alder grows in the southern and middle parts of the area 
and is an important key species of herb-rich swamp forests. Both black alder and 
bay willow are typical in wet habitats and both can remain for several generations 
at suitable sites. Grey alder has a wider distribution and it is also a typical pioneer 
tree at rich soils after disturbance. It has benefitted from former slash-and-burn 
agriculture as well as from forest grazing.
Many deciduous tree species display a genetic variation across the Barents 
Region, and especially in the north-south direction. Northern individuals often 
belong to another infraspecific taxon as compared to individuals of the southern 
boreal zone. 
Even some broadleaved trees with southern distribution like lime (Tilia cordata) 
and elms (Ulmus glabra and Ulmus laevis) reach the Barents Region but they are 
very rare and mainly scattered along the southern boreal zone of the Russian part 
of the study area. These stands and mixed stands with these broadleaved species 
usually only cover small areas, but they have very high biodiversity values. 
In the north and along mountains a wide belt of intact natural deciduous forests 
form a transition zone between arctic-alpine tundra vegetation and coniferous 
forests. The mountain birch belt is clearly visible in Sweden along the Scandes 
and more widely in northern parts of Swedish Lapland. It is also found in Finland 
in the northern part of the north boreal zone, above and close to the coniferous 
timberline. The same mountain birch zone continues to the Kola Peninsula. Also 
in Norway different kinds of mountain birch forests are abundant through most 
of Finnmark, and they are well connected to the Finnish mountain birch forests. 
Mountain birch forests are typical in the somewhat maritime climate of the 
Map 5. Distribution of deciduous forests in the study area and in southern Finland  
and northern Norway (outside the study area). u
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northwestern parts of the Barents Region. In the more continental parts of Arctic 
and Subarctic Russia this zone is less prevailing.
The natural dynamics of this subartic mountain birch area is characterized by 
occasional outbreaks of autumnal moth (Epirrita autumnata) and in maritime area 
also winter moth (Operophtera brumata). These outbreaks can result in secondary 
tundra, which may slowly recover if the grazing pressure of reindeer is not too 
high. In fact, the mountain birch belt also includes clones and small forests of aspen 
and thickets of willows. This vegetation zone is very prone to climate change. 
Farther south in the boreal zone deciduous stands have mainly a human 
induced origin and they often represent secondary successional stages after forest 
management such as final felling. Most of the boreal deciduous dominated forests 
outside the mountain birch belt (map 5) represent young or mature successional 
secondary stands of boreal forests. These are usually dominated by quick growing 
deciduous trees. They are mainly a result of clearcuttings or selective harvestings 
or other human activities, but some are also a consequence of natural dynamics 
like forest fires and larger windfalls. Stands dominated by deciduous trees may 
prevail also in the boreal landscape, and especially in herb-rich luxurious forests, 
alluvial and swamp forests.
In the study area the distribution pattern of mixed deciduous forests is rather 
similar as compared to pure deciduous stands (map 5). In natural conditions 
deciduous forest with mixed spruce (Picea abies/Picea obovata), Siberian fir (Abies 
sibirica) and/or pine (Pinus sylvestris) are more common than pure deciduous 
stands. Dominance of deciduous and mixed deciduous forests in the landscape 
is often indicating secondary forests. These are typically later stages of forest 
succession towards more coniferous dominated stands. 
Old deciduous trees are important for biodiversity both in natural and managed 
forests. Deciduous trees like giant aspens are also present in old growth coniferous 
forests at least in small quantities. Especially deciduous stands with old and large 
aspen trees or other old and partly decaying deciduous trees are among the most 
valuable stands from a nature conservation point of view. If mixed coniferous 
stands are connected to younger deciduous stands they can be sources of dispersal 
of species connected to larger and older deciduous trees. Almost all deciduous 
stands below the mountain birch belt, with the exception of alluvial forests, 
deciduous swamps and mires, and certain paludified forests, have the capacity to 
turn into mixed and later successional coniferous stand. 
Deciduous trees (e.g. mainly birches Betula pendula and especially Betula 
pubescens) are rather evenly distributed below the mountain birch belt in the 
Swedish part of the study area, likewise in northern Finland. However, the volume 
of deciduous trees in Finland seems to be lower than in Sweden or some adjacent 
areas of Russia. This is probably a result of many different factors. Probably it is 
more a consequence of differences in the classification of forest cover types in the 
land cover datasets of each country than real differences in land use history and 
management (see Chapter 3). Silvicultural practices have been rather similar in 
Finland and Sweden including avoidance of birch cultivation during the second 
half of the last century.  
In Russia the distribution pattern of deciduous trees is very variable. In some 
regions there are larger pure or mixed aspen stands. This is obvious in the 
southern part of the Republic of Karelia, where soils are rather rich in nutrients. 
These forests are secondary in character and in some cases former agricultural 
lands, especially around Lake Onega and in the Olonets district. The abundance 
Map 6. Distribution of deciduous and mixed forests in the study area and in southern 
Finland and northern Norway outside the study area. u
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of deciduous trees in Russia also reflects a more or less natural succession after 
logging. In Finland and Sweden a new generation of trees (pine and spruce) is 
more often established after logging by planting and young deciduous trees are 
most often actively removed. 
In the Arkhangelsk Region some areas are rather clearly dominated by deciduous 
tree stands. Most of Arkhangelsk Region is located in a sediment bedrock area where 
soils are often rich in calcium. Therefore, in these areas forests develop quickly into 
deciduous and mixed stands after disturbances. Due to the long forestry history 
in the region, many secondary birch and aspen stands are already rather old and 
provide important environments for many rare forest species. Deciduous trees are less 
common in areas dominated by old growth coniferous forests, and deciduous trees are 
not that common in mire areas either. However, sometimes downy birch also grows 
on mires.
In the Republic of Komi most of the deciduous forests are secondary. Especially 
the wide deciduous and mixed forests areas in the southern half of Komi have 
this origin. The bedrock is sedimentary. In north and in east close to the Ural 
mountains the dominance of deciduous forest is less clear. Green alder (Alnus 
viridis subsp. fruticosa) is a bush or small tree that grows on moist, nutrient poor 
soils in subarctic habitats of the Nenets Autonomous District. In northern Europe  
it occurs only in the northeastern part of the Barents Region.
Coniferous and mixed forests 
Spruces in the study area, Norway spruce (Picea abies) and Siberian spruce (Picea 
obovata), are often considered infraspecific taxa because of hybridization and their 
characteristics intergrade rather gradually. Siberian spruce is the typical and 
dominating spruce species in eastern European Russia. In Finland Siberian spruce 
mainly grows in the northeastern parts of the country. Siberian fir (Abies sibirica) 
is ecologically somewhat similar to spruce. It is also shade-tolerant and adapted to 
cold continental winters. In the study area it becomes more common in northern 
Russia from the Arkhangelsk Region eastward. It grows on well drained soils 
usually mixed with spruce in mixed deciduous stands, but it can also form small 
forests alone. Together these two conifers form so called dark coniferous forests in 
the eastern part of the Russian plain and in the Urals. 
Siberian larch (Larix sibirica) is a conifer with deciduous needles. The taxonomy 
of larches in Russia is a rather complex issue (Tsvelev 2012). Siberian larch under 
the name Larix sibirica Ledeb has lately been divided into several species. In the 
European part of Russia only Larix archangelica grows naturally (Tsvelev 2012). 
This Russian or Archangel larch (Larix archangelica P. Lawson) differs from the real 
Siberian larch and other larch species which are growing in more eastern regions 
of Russia (Orlova et al. 2008). These taxonomic findings are supported by long 
time experiences in forest plantations: larches originating from European Russia 
grow well and produce timber in Fennoscandia whereas Siberian proveniences 
are suffering. However, different species of larches from west Europe (including 
“European larch” Larix decidua) to Russian Far East seem to hybridize rather easily.
Russian larch is widely cultivated in Fennoscandia and its Russian counterparts. 
The westernmost natural localities are isolated from the main range and located 
in the Kola Peninsula (Kozhin & Sennikov 2016). In most of the European part 
of Russia it normally does not form any large extensive stands but grows mainly 
mixed with other conifer trees. Natural larch-dominated forests were considered as 
Map 7. Distribution of coniferous and mixed forests in the study area and in southern 
Finland and northern Norway (outside the study area). u
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especially important for biodiversity in the Ecological Gap Analysis of northwest 
Russia (Kobyakov & Jakovlev 2013).  
Coniferous and mixed (coniferous-deciduous) forests form the majority of all 
coniferous forests in the study area (map 7), including the HCV forests. In the 
Arkangelsk Region and in the Republic of Komi coniferous and mixed forests can 
contain also Russian larch and Siberian fir and in the vicinity and on the slopes of 
the Urals even Siberian stone pine (Pinus cembra ssp sibirica). The role of these three 
conifers is not that essential when considering the whole pattern of coniferous 
forests of the study area. However, natural coniferous forests with Siberian stone 
pine have a very high conservation value. 
Coniferous trees in the study area
Russian larch is a rather typical conifer species in the eastern part of the study area, 
from the southern boreal zone to the timberline (east of the Republic of Karelia to 
the Ural Mountains). It can in this region form pure stands or grow in spruce or 
pine forests.
Spruce-dominated coniferous forests dominate the landscape in parts of the 
study (map 8). The landscape analysis on spruce forests (which include also 
Siberian fir) demonstrates that spruce is the characteristic species of some scattered 
old growth natural forests in some northern areas of Finland and Sweden. It is also 
the characteristic species of large Russian intact forest massifs in the Republic of 
Komi along the Ural Mountains, and in the northern part of Arkhangelsk Region. 
There is a fairly well connected belt of spruce-dominated forest along the Scandes 
in Sweden. In northern Finland there is no continuous belt of spruce-dominated 
forests along the northern timberline. The structure is more patchy, probably 
reflecting soil conditions.
Spruce is a typical species of forests with fertile soil in mesic habitats. It has been 
cultivated a lot for forestry purposes in Finland and Sweden and there are plenty 
of young spruce forests in both countries. The pattern of spruce accumulation on 
rich and moist soils is very obvious in Sweden and Finland (map 9). 
Finland seems to differ from neighboring countries also regarding the amount 
of conifers. With regard to spruce the situation is opposite as compared to birch, 
there seems to be much higher volumes of spruce at least in southern Finland 
as compared to the adjacent areas of Sweden and Russia. During the slash and 
burning era much of the Finnish forests were dominated by pine and deciduous 
trees. The area of pristine spruce forests was low and natural spruce forests were 
scattered in the forest landscape. The amount of spruce has increased in southern 
Finland during the whole 1900s due to active cultivation, effective elimination of 
forest fires, and natural regeneration. 
Map 8. Distribution of spruce-dominated coniferous forests in the study area and  
in southern Finland outside the study area. u
Map 9. Proportion of spruce-dominated coniferous forests in the landscape in the 
study area and in southern Finland (outside the study area). The map is based 
on moving window analysis where the distance to the closest spruce-dominated 
coniferous forest along a two kilometer radius shows the abundance of mature 
spruce-dominated forests in the landscape. uu
Map 10. Proportion of pine-dominated coniferous forests on mineral soil in the 
landscape in the study area and in southern Finland (outside the study area). The 
map is based on moving window analysis where the distance to the closest pine forest 
along a two kilometer radius shows the abundance of mature pine-dominated forests 
in the landscape. uuu
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The distribution pattern and development of spruce-dominated forests in Russia 
is somewhat different as compared to Finland and Sweden. Spruce is obviously 
returning naturally to many of the areas that are now dominated by deciduous  
or mixed stands. The process is much affected by different forestry practices.  
In Russia regeneration after final felling has been largely based on natural 
regeneration and the process of spruce recovery is slower than in Finland or 
Sweden, where commercial spruce stands are sown or planted, and a part or 
most of the deciduous trees are removed actively from seedling stands and young 
plantations. 
Pine is a pioneer tree species of succession after fires especially on dry and semi-
dry sites, but also on richer soils. It is also more or less a climax tree on dry soils 
and on bedrock outcrops. 
Like many other tree species of the Barents Region, pine is characterized by 
infraspecific morphological and genetic latitudinal variations. Pine is sensitive to 
snow damage due to its large branches and it can be completely outcompeted by 
spruce forests on boreal hills with a heavy snow load. In the very north, pine trees 
are characterized by short branches and are more adapted to snowy conditions. 
Like spruce, pine is also favored in forestry, and it has been planted a lot during 
the last century in Finland and in Sweden. Some of these plantations have taken 
place at sites which would naturally suit spruce better. In these mesic sites pine is 
slowly replaced naturally by spruce if there is no regenerating fire. 
In Fennoscandia habitats and soils suitable for pine are common. The majority  
of pine forests on dry and poor soils and xeric environments are concentrated 
to the Fennoscandian Shield in Sweden, Finland and the Republic of Karelia. 
However, not only the natural conditions but also the use of pine as commercial 
planted tree in commercial forests in the Nordic countries contributes to this 
situation. The pattern of occurrence is different outside Fennoscandia due to 
geomorphology and soil characteristics. A lot of Russian pine forests are naturally 
concentrated to the Fennoscandian Shield in the Republic of Karelia. Outside it, 
pine-dominated forests are concentrated especially on sandy soils. Pine is also a 
species of poor forested mires and bogs. 
The two maps (maps 9 and 10) compiled in the study show that the possibilities 
to maintain well-connected pine and spruce forest areas are quite different in the 
various parts of the Barents region (see also Chapter 6.4).
2.4 
Connectivity of forest ecosystems
Ecosystem connectivity is based on a close location of similar habitats and dispersal 
of individuals of species between these suitable patches. Forests with pristine 
characters and wetlands with natural hydrology are abundant in most of the 
natural boreal landscapes. Furthermore, the availability of old growth coniferous 
forests stands is highly predictable throughout the landscape matrix. The dispersal 
ability of forest species varies. However, dispersal among suitable habitats allows 
species to maintain viable meta-populations and secure maintenance of the species 
in the long run. Connectivity is also important for maintaining the genetic diversity 
and gene flow through different spatio-temporal scales. In the boreal zone of the 
study area there still is or has relatively recently been a more or less continuous 
gene flow and dispersal of forest species over time both in south-north and east-
west directions across the taiga landscape. 
41Reports of the Finnish Environment Institute  33 | 2017
Habitat loss and fragmentation threaten the stability of natural ecosystems 
by reducing the probability of species persistence in isolated habitats and by 
decreasing possibilities of dispersal and gene-flow. In large part of the Barents 
Region forestry and other land use activities have affected the landscape for 
centuries. As a result, in many parts of the region the distribution and proportion 
of different successional stages of forests differ greatly from natural conditions.
The natural hydrology of forests and peatlands has also changed a lot due to 
drainage of mires and ditching of wet forests, especially in Finland and Sweden. 
This has caused changes in the microclimate of forests, alteration of ground water 
level and moisture conditions both at the stand and landscape level. In Russia the 
majority of wetlands are still intact. Larger forest areas with natural characteristics 
and catchment areas with intact hydrology are valuable for nature conservation. 
One main aim of this study has been to identify and locate these high conservation 
value sites in each country of the Barents Region.
In this study some general remarks about connectivity and permeability of 
different types of ecosystems are highlighted (Chapter 6.4.). Different aspects of 
connectivity are also further elaborated on in the discussion and conclusions.
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Spruce-dominated  herb-rich forest with slight mixture of deciduous trees in Zaonezhye, 
Medvezhyegorsky District, the Republic of Karelia, Russia.
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3 Definitions and data
Jyri Mikkola, Dmitry Aksenov, Susanna Anttila, Denis Dobrynin, Elena Esipova,  
Frédéric Forsmark, Carlos Paz von Friesen, Anna Kuhmonen, Dmitry Koltsov,  
Niko Leikola and Tiina Salminen
The project has applied the same definitions of protected areas as the BPAN project 
(Aksenov et al. 2015). Forests were the main focus of the current study, and the 
project applied the concept of high conservation value forests (HCVFs) in order to 
identify forests that are especially valuable for biodiversity (see 3.2. for definitions 
and use of the concept in this study). Data compiled by the BPAN project (Aksenov 
et al. 2015) has been utilized especially regarding administrative boundaries. In 
addition, data on protected areas and land cover data has been further updated. 
Some datasets, like information on HCVFs in Sweden and Finland, were produced 
by the project experts.
3.1 
Definitions of protected areas 
In this study, protected areas are defined similarly as in the BPAN project 2011-
2014 (Aksenov et al. 2015), i.e. according to the definition of the Convention on 
Biological Diversity (CBD):
“Protected area means a geographically defined area, which is designated or regulated 
and managed to achieve specific conservation objectives.”
The definition by the CBD defines as protected areas only those areas where the 
conservation of biological diversity is among the main conservation objectives. 
International Union for Conservation of Nature (IUCN) defines a protected area 
as follows: “A clearly defined geographical space, recognized, dedicated and managed, 
through legal or other effective means, to achieve the long-term conservation of nature 
with associated ecosystem services and cultural values.”
As protected areas in the Barents Region differ from each other with regard 
to legislative basis and management regulations, it was necessary to compare 
protected areas (PAs) of various categories with a unified method in all four 
countries of the Barents Region. In the BPAN project 2011-2014 a classification 
system, based on the de jure protection level PAs provide for terrestrial ecosystems, 
was used for this purpose (tables 1 and 2). The classification focuses on the habitat 
protection provided by national legislation either in certain PA categories, or 
(wherever sufficient information has been available) in individual PAs. 
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Table 1. National categories of PAs in the BEAR countries divided on classes according to  
the classification system for protected areas developed by the BPAN project 2011-2014  
(Aksenov et al. 2015). 
Country General classification Detailed classification
Sweden Class 1 Strong protection (general) = Class 1c Strong protection (detailed):
 – All established national parks
 – Officially established nature reserves with strong or medium-level protection regimes, according 
to national classification
 – All newly established PAs (since 01/01/2012) 
 – All Natura 2000 areas, except protected rivers
Class 2 Medium level protection (general) = Class 2 Medium level protection (detailed):
 – SNUS Project areas (for Norrbotten and Västerbotten) protected on state land, managed by 
the National Property Board of Sweden (Fastighetsverket) and the Swedish Fortification Agency 
(Fortificationverket)
Class 3 Weak protection (general) = Class 3 Weak protection (detailed):
 – Officially established  nature reserves with protection regimes that nationally are classified as ”weak”
Finland Class 1 Strong protection:
 – All officially established PAs on state land, 
established under the Nature Conservation 
Act
 – All the other protected state lands, reserved 
to be officially established as class 1 PAs 
(already managed by Metsähallitus Natural 
Heritage Services)
 – Most of officially established PAs on private 
land, except for PAs that are established 
under the Shoreline Protection Programme 
but are not simultaneously Natura 2000 
areas protecting habitats under the Nature 
Conservation Act or the Wilderness Act.
 – All areas reserved under national Nature 
Conservation Programmes, except for the 
Shoreline Protection Programme and the 
Esker Protection Programme
 – Natura 2000 areas protecting habitats 
under the Nature Conservation Act or the 
Wilderness Act.
Class 1a Full protection:
 – 2 strict nature reserves
 – 1 strict restriction zone of a national park
Class 1b Strict protection:
 – 10 strict nature reserves
 – Strict restriction zones of 4 national parks
 – 2 special nature reserves
Class 1c Strong protection:
 – All officially established PAs that are not 
class 1a or 1b, established under the Nature 
Conservation Act
 – National parks, excluding strictly protected 
zones
 – Other protected areas on state lands, apart 
from those in classes 1a and 1b
 – Natura 2000 areas, protecting habitats under 
the Nature Conservation Act or the Wilderness 
Act
 – Other state land reserved for class 1c PAs 
(managed by Parks and Wildlife Finland)
 – Most of the officially established PAs on private 
land, except for PAs that are established under 
the Shoreline Protection Programme but 
simultaneously  are not class 1 Natura 2000 
areas 
 – All areas reserved under national nature 
conservation programmes, except for the 
Shoreline Protection Programme and the Esker 
Protection Programme
Class 2 Medium level protection (general) = Class 2 Medium level protection (detailed):
 – Officially established PAs on private land when they are included in the Shoreline Protection 
Programme but simultaneously are not Natura 2000 areas established under the Nature 
Conservation Act 
 – Areas protected under the Wilderness Act that are not Natura 2000 areas 
 – Areas reserved under the national Shoreline Protection Programme or the Esker Protection 
Programme 
 – Natura 2000 areas, protecting habitats under legislation other than the Nature Conservation Act 
or the Wilderness Act, with the exception of Natura 2000 areas that are protected under the 
Water Act, Ounasjoki Act or the Agreement on Border Waters
uu
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Country General classification Detailed classification
Russia Class 1 Strong protection:
 – Strict nature reserves (zapovednik)
 – Zones of full, strict or strong protection in 
national parks
 – Nature reserves and nature monuments, 
established under separate regulations, 
meeting the criteria above
 – 1 botanical garden 
 – 1 protected landscape 
 – Local PAs, established under separate 
regulations, meeting the criteria above
Class 1a Full protection:
 – Several parts of 7 strict nature reserves
 – Zones of full protection in 5 national parks
 – Part of 1 nature monument
Class 1b Strict protection:
 – Several parts of 3 strict nature reserves
 – Zone of strict protection in 1 national park
 – 4 nature reserves and parts of 2 nature 
preserves
Class 1c Strong protection:
 – Zones of strong protection in national parks 
 – Nature reserves and nature monuments, 
established under separate regulations, meeting 
the criteria above 
 – 3 botanical gardens 
 – 1 protected landscape 
 – Local PAs, established under separate 
regulations, meeting the criteria above
Class 2 Medium level protection (general) = Class 2 Medium level protection (detailed):
 – Zones of national parks that do not have strict or strong regulations, according to the criteria 
above
 – The only nature park in the BEAR part of Russia
 – Nature reserves and nature monuments, established under separate regulations, meeting the 
criteria of class 2 but not class 1 protection
 – Local PAs, established under separate regulations, meeting the criteria above
Class 3 Weak protection (general) = Class 3 Weak protection (detailed):
 – Nature reserves and nature monuments established under separate regulations, meeting the 
criteria of class 3 but not class 1 or 2 protection (for example, game reserves that often prohibit 
only hunting)
 – Some zones of national and nature parks could be classified in this class (although none in the 
Barents Region)
 – 2 genetic reserves
 – 1 health resort
 – 1 historical and natural museum
 – Local PAs, established under separate regulations that don’t meet the criteria of classes 1 and 2
The main aims of the BPAN protected area classification are to provide a 
unified way to describe and compare the actual conservation situation in the 
Barents Region, as well as to provide tools to evaluate the representativeness 
of the protected area network. The degree of protection according to the BPAN 
classification varies from strong to weak. As the BPAN project already in March 
2013 classified the protected areas according to this classification, primarily only 
new protected areas established after that were classified in the current study. 
In some cases the status of individual protected area has changed since March 
2013, and in these cases the PA in question has been re-classified. An overview of 
existing and planned PAs in the Barents Region, including the BPAN classification, 
is provided in Chapter 4.
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3.2 
Definition of high conservation value forests
The concept of high conservation value forests was first developed by the Forest 
Stewardship Council (FSC) in 1996, and formally introduced in 1999 as a part 
of the requirements that forest companies should fulfil in order to obtain FSC-
certificates. Later, the concept, defining HCVFs as “forests of outstanding and 
critical importance due to their high environmental, socio-economic, biodiversity 
or landscape values” has been refined and applied also to nature types other than 
forests (WWF 2007, http://www.hcvnetwork.org).
In this study a project specific approach limiting the use of term “HCVF” only 
to forests that from biodiversity point of wiew are of high conservation value, 
was applied. The project did not introduce any completely uniform definition of 
HCVF´s common for all the study countries. However, the concept enabled the 
project to display the distribution of identified HCVFs on maps. 
Table 2. In the BPAN classification system of PAs different classes have been defined according to legal 
regulations regarding various activities such as mining, logging, public access etc. (Aksenov et al. 2015). 
BPAN 
class
Logging Mining/ 
drilling
Construction, 
draining, 
ploughing 
natural 
grasslands 
etc.
Fishing, hunting, 
berry picking, 
mushroom 
picking, reindeer 
herding, and 
associated 
access
General 
public access
Access 
restricted 
to special 
cases
Class 1a Prohibited unless 
the PA is treeless
Prohibited Prohibited Prohibited Prohibited 
or limited to 
certain roads, 
trails and/or 
visitor centre
Allowed
Class 1b Prohibited unless 
the PA is treeless
Prohibited Prohibited One or more of 
these activities are 
allowed, but only 
for indigenous 
people and/or the 
local population
Prohibited 
or limited to 
certain roads, 
trails and/or the 
visitor centre
Allowed
Class 1c Prohibited unless 
the PA is treeless 
(though, for 
example, limited 
use of timber for 
firewood etc. 
inside the PA can 
be allowed in  
large PAs)
Prohibited Prohibited Allowed/ 
regulated/ 
prohibited; 
different 
combinations 
possible
Allowed/ 
regulated
Allowed
Class 2 One or two of the three types of activities are 
prohibited, while the rest are either fully allowed 
or insufficiently restricted
Varies Varies Varies
Class 3 Allowed or 
insufficiently 
restricted
Allowed or 
insufficiently 
restricted
Allowed or 
insufficiently 
restricted
Varies Varies Varies
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In all the countries, the selection of HCVFs was committed using so-called 
“intact natural areas (with forests)” as defined by national experts. These areas 
are mainly composed of intact or near-to-natural forests, but may also include 
open habitats (especially wetlands like mires and fens, or alpine tundra, boulder 
scree, cliffs and rocks, etc.) and water bodies. Especially in Russia where the area 
of “intact natural areas” is often large, other biotopes with high conservation value 
are commonly included in these areas. Also in Finland and in Sweden, several 
intact wetlands with natural hydrology have been included into “intact natural 
areas”. Unified natural areas having no forest were not taken into account in the 
mapping. Biotopes that according to the project’s land cover analysis were defined 
as forests and located inside these “intact natural areas”, were classified as HCV 
forests. 
The differences between the countries in HCV forest definition in this study are 
related to differences in the definitions of intact natural areas used by each country. 
For example, in Sweden and Finland, HCV forests are not necessarily “intact” but 
can include partly managed or secondary forests with old-growth characteristics 
and occurrences of threatened forest species. In Russia the criteria for defining 
HCV forest were in general stricter than in Sweden and Finland, due to the 
higher overall natural state of Russian forests. In Finland and Sweden all existing 
and planned protected areas were considered “intact natural areas” and forests 
included in these areas were regarded as HCV forests. In Russia, the evaluation of 
whether a forest is of high conservation value or not was committed independently 
from its conservation status.
3.3 
Data on administrative boundaries
Correct and accurate administrative boundaries of countries and regions in the 
study area, including the marine coastlines, are important for creating maps and 
analyzing various statistics of a country or a region.
For Russia, the dataset prepared in the project “Ecological Gap Analysis of 
Northwest Russia” (Kobyakov 2011, Kobyakov & Jakovlev 2013) was used. The 
terrestrial boundaries between the Russian regions were based on the most 
detailed boundaries of forest management units available at the time. Their 
accuracy is satisfactory for the 1: 200 000 scale. The delineation of the marine 
coastlines of Russia are presented according to recent Landsat satellite data.
The administrative boundary datasets for the Nordic countries were taken from 
publicly available basic topography maps of Norway, Sweden and Finland. They 
are detailed and accurate enough for 1: 25 000 – 1: 50 000 scales. The delineation 
of the state border between Finland and Russia has been taken from the Finnish 
maps, as they are noticeably more accurate and detailed than their Russian 
counterparts. Similarly, the delineation of the Russian-Norwegian state border 
was extracted from the Norwegian dataset. The marine coastline for Norway was 
composed using the satellite-derived land cover data set (N250 Kartdata som 
landsdekkende filbasert geodatabase). The marine coastlines for Sweden and 
Finland were composed on the basis of the CORINE BIOTOPE dataset (CORINE 
Land cover Finland, 2006 – C_CODE field values 521, 522, 523 – Marine waters).
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3.4 
Land cover data
3.4.1 
Previous data
In the first phase of the BPAN project (2011-2014) the project partnership carried 
out an analysis of how various biotope groups or ecosystems1 were represented in 
the protected area network. For this purpose, harmonized GIS data on ecosystems, 
unified for the whole study territory, was needed. Two key demands were A) 
spatial accuracy (the maps created should be detailed enough and have the spatial 
resolution equal to or better than that of the PA boundaries), and B) a compatible 
system of land cover classes covering the whole region should be available.
Before the BPAN project (2011-2014), there was no available dataset or map of 
vegetation or landscapes, which would satisfy both of the aforementioned criteria. 
Most of the earlier studies covering the current study area had produced only 
maps too general (with scales of 1: 1 000 000 or even less detailed) for the analysis 
needed in this study, while the PA datasets used in the study of 2011-2014 had a 
scale of 1: 100 000 – 1: 200 000. Another problem faced was the often very different 
approaches used for classifying vegetation and ecosystems by scientists from 
Russia and by scientists from the Nordic countries.
To solve these problems, based on satellite data a set of new land cover classes 
were created (Aksenov et al. 2015). It is evident that this approach cannot fully 
replace analyses of vegetation maps with a more detailed biotope division. 
However, it provides an acceptable proxy for a theoretically ideal map of 
ecosystem or biotope groups, having a reduced set of classes. Still, it allows the 
drawing of basic conclusions with regard to PA network representativeness. 
In the first phase of the BPAN project, the CORINE Land Cover data was 
selected as a starting point for the Nordic countries. The advantage of this data 
is its Europe-wide coverage (CORINE is an EU project) and well-documented 
methodology and set of classes. Its key problem is the limited list of natural 
ecosystem/biotope group classes (for example only three classes for forests and  
one class for peatlands). Also, the CORINE dataset, freely available from the 
CORINE program website, has spatial resolution of 250 meters, which made it 
barely acceptable.
Because of this, the national versions of land cover with better quality and 
resolution (also produced within the framework of the CORINE program) were 
used in the first phase of the BPAN project, if available. For Finland the national 
CORINE Land Cover 2006 (CLC2006) product with spatial resolution of 25 meters 
and a wider set of classes distinguishing more types of forests, for example, was 
used. 
For Norway the vectorised and nationally verified CORINE Land Cover 2006 
(CLC2006) product (CORINE Land Cover is one of four land cover maps - AR5, 
AR50, AR250 and CLC - published by “Skog og Landskap”) with the scale 
of 1: 100 000 was used. CLC was produced with support from the European 
Environmental Agency (EEA), which has joint ownership of the product.
1  In the BPAN project 2011-2014 and in this study the term ”biotope group” is referring to larger 
ecosystems like coniferous forests, mixed forests, deciduous forests, tundra, wetlands, glaciers etc.).
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For Sweden, unfortunately, there was no better national dataset available for 
the project, and thus the standard CORINE 250 meter resolution data (data of the 
European Topic Centre on Land Use and Spatial Information, 2010) were used, 
making all the land cover figures for Sweden somewhat less precise.
For the Russian part of the BPAN project area, the land cover dataset was 
produced by the project experts with Landsat TM/ETM+ data. This mapping 
approach was used already for the “Ecological Gap Analysis of Northwest Russia” 
project (Kobyakov 2011, Kobyakov & Jakovlev 2013) for six administrative regions. 
In northwest Russia. During the first phase pf the BPAN project, mapping effort 
was expanded to cover the whole of northern European Russia (including the 
Arctic islands of Novaya Zemlya, Franz Josef Land, Vaygach, and Kolguyev)  
and updated to the 2010–2013 situation.
3.4.2 
Data used in this study 
For the needs of the current study, the land cover data used in the first phase 
of the BPAN project was not sufficient and satisfactory enough. It did not for 
instance (due to the quality of the available Swedish data) allow the division of 
conifer-dominated forests into spruce-dominated and pine-dominated forests. 
The CORINE datasets created in 2006 were also soon to be outdated, especially in 
Finland. Therefore, a new version of the generalized land-cover classification was 
created (table 3), based on the best, updated national land cover data available.  
The national datasets used were:
• Norway: The same vectorised and nationally verified 1: 100 000 CORINE 
Land Cover 2006 (CLC2006) product published by “Skog og Landskap” 
used in the first BPAN project phase. In the current study, only the forest 
classes were used, and only on a limited set of maps in order to display forest 
connectivity; no statistics based on this dataset was calculated as Norway was 
out of focus of the current study.
• Sweden: The preliminary version of the Exhaustive Biotope Mapping of 
Sweden (Heltäckande Naturtypkartering KNAS6, Metria 2014). The KNAS6 
is based on 10 meters resolution satellite image data, combined with an 
elevation model and information obtained from 1: 50 000 and 1: 100 000 
maps, plus data from previous KNAS mapping projects. Areas representing 
individual biotopes were created by generalization of pixel groups. 
  In the first phase of the BPAN project, the very rough scale standard 
CORINE 250 meter resolution data was used. There was no more accurate 
CORINE data of Sweden available at that time. There is a remarkable 
difference in accuracy between this dataset and the data used in the current 
study, Thus, the land cover interpretations differ greatly from each other. The 
land cover classes used in the KNAS6 also differ from those used in CORINE. 
These differences in the basic data become evident in the land cover analyses 
of the BPAN project when comparing the results for Sweden from 2013 with 
the analysis of the current study. As the land cover data for Sweden is not 
comparable between these two projects, the differences in the results of these 
two analyses cannot be used as an indicator of actual change in the real-life 
situation in the field 2010-2014. 
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• Finland: The national CORINE Land Cover 2012 (CLC2012) product in scale 
1: 100 000 with spatial resolution of 20 meters. The Finnish national CLC2012 
is based on satellite image interpretation combined with information from 
GIS-databases on land use and soil types. The division of coniferous forests 
into spruce (Picea abies) and pine (Pinus Sylvestris) -dominated ones has been 
done in the Finnish Environment Institute based on the timber volume data 
of the National Forest Inventory, available on the internet (http://www.
paikkatietoikkuna.fi/web/fi/kartta).  
  As there is quite a remarkable difference between the land cover 
interpretation in this dataset and that of national CORINE Land Cover 2006 
(CLC2006) dataset that was used as basis of the correspondent land cover 
analysis in BPAN project in 2013, the differences in the results of these two 
analyses cannot be used as an indicator of actual change in the real-life 
situation in the field 2006-2012.
• Russia: For northwest Russia, the land cover data produced by the project 
“Ecological Gap Analysis of Northwest Russia” (Kobyakov 2011, Kobyakov & 
Jakovlev 2013), and later updated by the BPAN and other projects (Aksenov 
et al. 2015) were used. In the original dataset the land cover of some Pechora 
Sea islands belonging to the Nenets Autonomous District was missing. The 
missing data, according to the dominant land cover class on each island, was 
added to the maps by the Finnish Environment Institute, based on visual 
interpretation of satellite images in Google Maps (https://www.google.fi/ma
ps/@68.4388209,51.1901763,21184m/data=!3m1!1e3?hl=en). If the land cover 
on certain island, according to the satellite images, was in reality a mosaic 
of various land cover types, the figures in the statistics describing the land 
cover on such islands, were extrapolated using as reference such islands that 
according to the satellite images had correspondent land cover composition 
and were covered by the land cover data of the original dataset.
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Table 3. Re-classification scheme for land cover in Sweden, Finland and northwest Russia.
General landcover 
class of this study Sweden, KNAS6 class  Finland, national CLC 2012 class Russian dataset landcover class 
Spruce-dominated 
coniferous forest
2, 32 - Spruce forest
Spruce-dominated coniferous 
forests on mineral soil (3121 - 
coniferous forests on mineral soils) 1 - Forests dominated by dark 
conifer species
102 - Spruce forest on fells
Spruce-dominated coniferous 
forests on peatland (3122 - 
coniferous forests on peatland )
Pine-dominated 
coniferous forest 
on mineral soil
1, 31 - Pine forest   
3, 33 - Mixed coniferous forest
Pine-dominated coniferous forests 
on mineral soil (3121 - coniferous 
forests on mineral soils)
2 - Green moss pine forests
101 - Pine forest on fells 3123 - Coniferous forests on rocky areas 3 - Dry  pine forests
103 - Mixed coniferous forest 
on fells
3244 - Sparse forests, canopy cover 
10-30%, on rocky areas  
11 - Non-productive forest   
Pine-dominated 
coniferous forest 
on peatland
22, 55 Non-productive forest on 
peatland
 Pine-dominated coniferous forests 
on peatland (3122 - coniferous 
forests on peatland ) 4 - Sphagnum pine forests
133 - Vegetation with higher 
structure (mire)
3243 - Sparsely wooded areas, 
canopy cover 10-30%, on peatland
Mixed forest
5 - Mixed coniferous - deciduous 
forest
3131 - Mixed coniferous - deciduous 
forest on mineral soil
6 - Mixed decidious - coniferous 
forests
4, 34 - Forest on peatland, 
proportion of deciduous trees 
< 70%
3132 - Mixed coniferous - deciduous 
forest on peatland
105 - Mixed coniferous - 
deciduous forest on fells
3133 - Mixed coniferous - deciduous 
forest on rocky areas
10, 40 - Young forests, including 
areas of final felling  
Deciduous forest
 3111 - Deciduous small-leaved forest on mineral soil 5 - Deciduous small-leaved forests
6, 36 - Deciduous small-leaved 
forest
3112 - Deciduous small-leaved forest 
on peatland 10 - Clearcut areas
106 - Mountain birch forest
3242 - Sparsely wooded areas, 
canopy cover 10-30%, on mineral 
soil
11 - Fire scars
132 - Vegetation with higher 
structure (not mire)
3246 - Sparsely wooded areas, 
underneath electric power lines 12 - Windfalls (wind throw areas)
  19 - Bare clearcut areas
Open wetland
12 - Wetland 4111 - Freshwater wetlands on ground 7 - Sphagnum-dominated bogs
13 - Other wetland 4112 - Freshwater wetlands on water 8 - Sedge and grass mires and fens
131 -Wegetation with low 
structure (mire) 4121 - Open mires and fens
9 - Wet fens and mires with open 
water surface
131 - Wetland on fells (open) 4211 - Coastal wetlands on ground  
133 - Wetland on fells (with 
bushes/individual trees) 4212 - Coastal wetlands on water  
uu
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General landcover 
class of this study Sweden, KNAS6 class  Finland, national CLC 2012 class Russian dataset landcover class 
Grassland
18 - Pasture 2311 - Pastures  
20 - Other open land 2312 - Natural pastures 17 - Grasslands
 3211 - Natural meadows  
Tundra vegetation
 3221 - Heath and shrub  
130 - Vegetation with low 
structure (not mire), open 
vegetated land on fells
3241 - Sparsely wooded areas, 
canopy cover < 10%
14 - Sparse tundra- and mountain 
vegetation
 3331 - Mineral soils with sparse vegetation  
Natural lack of 
vegetation
19 - Bare ground 3311 - Shoreline sands and dunes 18 - Beaches, bare rock and other 
naturally bare ground129 - Bare ground on fells 3321 - Bare rocks
Glaciers 126 - Perpetual snow and ice  20 - Snow and ice
Agricultural land
 2111 - Fields  
16 - Cultivated land 211 - Mosaic of fields and meadows 16 - Cropland
17 Meadow 2221 - Fruit tree and berry plantations  
 2431 - Abandoned agricultural land  
Developed area
 1111 - Block house areas
 1112 - Small house areas
 1211 - Service areas
 1212 - Industrial areas
 1221 - Traffic areas
 1231 - Harbors
 1241 - Airfields
21 - Developed area 1311 -Quarries
15 - Peat quarry 1312 - Mines 15 - Converted areas with no vegetation
 1321 - Dumps
 1331 - Construction sites
 1421 - Summer cottages
 1422 - Other sports and leisure time activity areas
 1423 - Golf courses
 1424 - Horse racing tracks
 4122 - Peat quarries
Water
23 - Freshwater Rivers  
25 - Sea Lakes 13 - Water
 Sea  
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Limitations of the data sets used in this study 
• The Swedish dataset does not tell Pinus sylvestris (scots pine, a native species 
in Sweden) and Pinus contorta (lodgepole pine or contorta pine, an introduced 
species that by total timber volume is the seventhmost common tree species in 
Sweden) (Engelmark 2011) from each other.
• In the Russian dataset, in addition to the dominant native species Norway 
spruce (Picea abies, subspecies abies and obovata), also the stands with Siberian 
fir (Abies sibirica), whose natural distribution in the study area is limited to 
Arkhangelsk Region and the Republic of Komi, are included in the class 
“spruce forest”. In addition to the dominant native species Scots pine (Pinus 
sylvestris), also the stands with Pinus sibirica (Siberian pine or Siberian stone 
pine) whose natural distribution in the study area is limited to the Republic 
of Komi, are included in the classes of pine forests. Forests with Larix 
archangelica (Russian larch or Archangel larch), whose natural distribution 
in the study area is limited to the Republic of Komi, the Arkhangelsk Region 
and the eastern parts of the Republic of Karelia, are included either in class 
“mixed forests” or in the classes of pine forests.
• The Finnish and Russian datasets do not tell young stands and older forests 
from each other. Thus also the young forests in these are classified into 
spruce-dominated, pine-dominated, mixed and deciduous ones, according to 
their tree-species composition.
• The Swedish dataset has a separate, common class for young forests 
(including recent clearcut areas) and does not divide them according to 
the tree-species composition. Therefore, in the generalized land cover 
classification of this study, this class in Sweden is included into mixed 
forests, as these young stands according to verification using photos from 
Google Maps (https://www.google.fi/maps/@66.0257313,21.106825,366m/
data=!3m1!1e3) tend to more often be mixed than dominated by coniferous or 
deciduous trees alone.
• Especially in Sweden and Finland, the tree-species composition of the 
young stands is subject to sudden changes due to silvicultural operations, 
specifically pre-commercial thinning. In these two countries it is a common 
practice to regenerate forests for pine or spruce (and to a lesser extent for 
birch), either by planting, sowing or natural seeding from retention trees left 
specifically for this purpose. The majority of these young stands then develop 
a mixed (conifer-deciduous) tree-species composition though, but in the pre-
commercial thinning the proportion of less-wanted species (most commonly 
the deciduous species) in the stand is significantly reduced. In Russia neither 
active regeneration measures after final fellings nor the pre-commercial 
thinning of young stands have so far been a very common or established 
silvicultural practice, and thus the young stands tend to retain their (often 
deciduous-dominated) composition longer.
• The class “spruce-dominated coniferous forest” in the generalized land-cover 
classification used in this study includes both spruce-dominated coniferous 
forests growing on mineral soils and spruce-dominated coniferous forests 
growing on peatlands. It has not been possible to tell these two types apart 
from each other in the Russian dataset.
• Also in the classes “mixed forest” and “deciduous forest” in the generalized 
land-cover classification, both forests growing on mineral soils and forests 
growing on peatlands are included in the same class with each other. Also in 
this case, it has not been possible to tell these two types apart from each other 
in the Russian dataset.
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•  In Russia, the class “pine-dominated coniferous forest on peatland” consists 
mainly of natural-state wooded mires, whereas in Sweden and Finland it 
includes both natural-state wooded mires and ditched peatlands (because the 
original background data does not tell them apart from each other).
• In the generalized classification the forests belonging to Swedish class “mixed 
coniferous forests on fells” are included into class “pine-dominated forests on 
mineral soils”, because they tend to include more pine than spruce more often 
than the opposite.
• In the general classification, the forests belonging to the Swedish class 
“coniferous forests on peatland”, are included into the class “mixed forests”. 
This is due to two factors: 1) the majority of naturally conifer-dominated 
peatland forest types in the Swedish classification are included into the class 
“non-productive forest on peatland” 2) The Swedish classification has no class 
for mixed coniferous-deciduous forests growing on peatlands, and thus all 
the productive forests growing on peatland that may have a proportion of 
deciduous trees up to 70%, are classified as coniferous, although in reality a 
majority of them is mixed by their nature.
• Some of the tables include land cover class “unidentified”. This class consists 
of pixels in which there may be roads or other infrastructure that is narrower 
than the pixel, or pixel fragments that are bordering for instance state borders 
in places where the rest of the pixel would be located on the other side of the 
border, and is thus not taking into account counted when calculating national 
figures, etc.
3.5 
Data on high conservation value forests (HCVFs)
One main aim of the project was to compile updated data on high conservation 
value forests of the study area. In Sweden and Finland, a major part of the HCVFs 
were identified on the basis of data gained in field inventories carried out in the 
last ten years both by the nature protection authorities and volunteers (i.e. field 
inventories initiated and carried out by non-governmental organizations). Remote 
sensing data, data from national forest inventories as well as studies of aerial 
photographs provided additional information about the location of potential 
HCVFs. Norway was not included in the current study. However, information 
covering this country is still displayed on maps in order to illustrate various 
aspects of ecological connectivity. 
Descriptions of criteria used when identifying intact natural areas and data used 
when defining and locating HCVFs in each country are presented in Chapters 
3.5.1.-3.5.4. 
3.5.1 
Data on forests of high conservation value in Norway
In the present study, information on Norway has been left out of all statistics and 
several of the maps. However, certain areas in Finnmark county are important 
with regard to the forest connectivity between the Barents countries. Therefore, 
the forests of the Norwegian part of the Barents Region are shown on most maps 
dealing with forest connectivity. These forests include the continuous northern 
boreal mountain birch belt as well as more or less connected timberline pine forests 
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along lowlands and large river valleys. No new mapping of intact natural areas 
with forests of high conservation value in Norway was committed in this study, 
and thus the information on Norwegian forests is based on material that was 
collected during the BPAN project in 2011-2014 (Aksenov et al. 2015). 
The approach to Norwegian forest in this study follows that of the BPAN project 
(Aksenov et al. 2015):
• Existing PAs: All the PAs are considered intact natural areas, and all the 
forests inside them are considered as of high conservation value.
• Planned PAs: All the planned PAs are considered intact natural areas, and  
all the forests inside them are considered as of high conservation value.
3.5.2 
Data on forests of high conservation value in Sweden
Data on intact nature areas with HCV forests in Sweden is based on several field 
inventories carried out by the environmental and forestry administrations as well 
as information from environmental, non-governmental organizations. The field 
inventories were committed between 2004 and 2015, as efforts to find previously 
unrecorded HCV forests. Some of these inventories have been committed after 
preliminary remote sensing analysis.
The data is divided into four categories:
1. Existing PAs: All the PAs are considered intact natural areas, and all the forests 
inside them are considered as of high conservation value.
2. Planned PAs: These areas have already been approved by the Swedish 
government, and will be protected as nature reserves or enlargements of already 
existing nature reserves. The process to contact landowners is ongoing. These 
areas have been surveyed in field, and the forests in these areas are defined as of 
high conservation value.
3. Intact natural areas with HVC forest, outside the existing and planned PAs: 
These tracts have been surveyed in the field and data on their high conservation 
value is based on these surveys. They are proposed by the authorities to become 
established as new nature reserves or as enlargements of existing PAs. This 
category also includes the tracts that are voluntary protected by the government 
owned forest company Sveaskog.
4. Registered key habitats (nyckelbiotoper). A key habitat is an area of a special 
nature that is of major importance to the flora and fauna of the forest and has 
the potential to accommodate threatened and redlisted species. These species 
do not occur randomly and evenly spread in the forest landscape, but are 
often concentrated to certain areas. A key habitat may also be defined due to a 
particular forest history or due to rare ecological conditions. Some key habitats 
occur only in certain terrain modes, such as shoreline forests, ravines and scree 
areas. Inventories of key habitats have been carried out by the Swedish Forest 
Agency since the 1990s. Usually the key habitats are rather small, from some 
hectares to about ten hectares. Key biotopes are not automatically guaranteed 
any legally binding protection. However, due to the different forest certification 
systems applied in Sweden, key biotopes are regarded as valuable biotopes and 
normally excluded from forestry activities. (Wester & Engström 2016, Swedish 
Forest Agency 2017)
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3.5.3 
Data on forests of high conservation value in Finland
In Finland the data on intact natural areas with HCV forests is based on previous 
data on HCV forests compiled by different organizations, data of the national 
forest inventory, data from various field surveys, satellite images and aerial 
photographs. Most of the data used cover the entire Finnish study area (e.g. 
Metsähallitus’ datasets). Satellite images have been used in areas where there are 
gaps in the aerial photo coverage. The final data was compiled by the Finnish 
Environment Institute.
The data is divided into five categories:
1. Existing PAs: All the PAs are considered intact natural areas, and all the forests 
inside them are considered to have high conservation value.
2. Planned PAs: All the planned PAs are considered intact natural areas, and all the 
forests inside them are considered to have high conservation value, unless they 
very clearly seem intensively managed on aerial photos.
3. Intact natural areas with HCV forests, outside the existing and planned PAs: The 
high biodiversity value of these areas has been verified in the field, or there are 
other valid reasons for classifying them as areas with high biodiversity value.
   State-owned land
• “Forest dialogue” E-sites (Kinnunen et al 2007) in Lapland, Northern 
Ostrobothnia and Kainuu.
After a dialogue process between Metsähallitus and several NGOs, in 2005, 
Metsähallitus agreed to exclude some forests and wetlands in northern 
Finland from forest management activities. These forest and wetlands have 
significant nature values. However, some of these sites (so called E-sites) have 
no official protection status and therefore are not included in the total count of 
protected areas in the region.
• “Small wilderness” -areas in Forest Lapland.
Metsähallitus has agreed to restrain from forest management in so-called 
small wilderness areas of Forest Lapland. These areas were agreed on bet-
ween Metsähallitus and Greenpeace in 2009 in the so-called “Metsä-Lappi 
agreement”.
• ”Important reindeer forests” in Inari municipality (northern Lapland).
In 2010, Metsähallitus and local reindeer herders signed a logging mora-
torium for 20 years, protecting temporarily some of the most important 
old-growth forests used for reindeer herding in Inari municipality. Some of 
these areas are excluded from the intact natural areas identified in this study, 
because their natural state could not be credibly verified.
• Valuable habitats from Metsähallitus’ landscape ecological plans (excluding 
small water bodies and slash-and-burn areas), and similar surrounding areas 
identified from aerial photos.
• Mire habitats with old-growth forest, identified in the National 
Supplementary Plan for Mire Conservation as well as from aerial photos.
• Areas identified in “the Nationally Important Bedrock Areas” -survey in 
Lapland that - according to aerial photos - contain old, non-managed forest.
• Areas identified as of high biodiversity value in NGO surveys, including 
the “Kansallisomaisuus turvaan” (“Save Our National Heritage”) -data and 
species information, as well as valuable forest areas according to the species 
data from the Finnish environmental information system Hertta (connected to 
verification from aerial photos).
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During the 2000s, Finnish non-governmental nature conservation organi-
sations (The Finnish Nature League, The Finnish Association for Nature 
Conservation and Greenpeace) have been carrying out surveys of valuable 
forest- and mire areas in state-owned forests. For the most part, the results of 
these surveys have been published in various NGO reports. When possible, 
the current boundaries of these areas have been verified and updated based 
on aerial photos.
In 2012, the Finnish nature conservation organisations identified (based on 
results of field surveys and other information) ecologically valuable, un-
protected state-land natural areas. Based on this data the NGOs suggested 
establishment of new protected areas. Both the data and the related report 
(“Kansallisomaisuus Turvaan”) are available online (in Finnish). In this data, 
sites were classified either as valuable or potentially valuable habitats. Often 
this data overlaps with other data as well.
   Other landowners
• Areas of high biodiversity value, identified in NGO surveys (mostly during 
the 2000’s): Natural or near-natural old-growth forests (corresponding to 
national “METSO I -class forests”), more diverse middle-aged forests in 
natural succession, and valuable mires. NGOs have carried out inventories 
of these habitats particularly on common-pool (forest commons, companies, 
municipalities) land. For the most part, the results of these surveys have been 
published in various NGO reports. When possible, the current boundaries of 
these areas have been verified and updated based on aerial photos.
• Nationally important bedrock areas in Lapland that according to aerial photos 
contain old, non-managed forest. Information about demanding or threatened 
species has been used in selecting objects on privately-own land.
• Mires in Lapland, identified in the National Supplementary Plan for Mire 
Conservation and containing valuable forests habitat on the basis of field 
inventories or satellite images.
• Other valuable forest areas, identified from aerial photos, that contain a large 
number of threatened species (according to species information from the 
Finnish environmental information system Hertta).
Most of the datasets used to define areas in category 3 (e.g. Metsähallitus’ datasets) 
cover the entire study area in Finland.
4. Areas of subsistence use in northern Lapland, as far as they are not otherwise 
included in intact natural areas with forests of high biodiversity value. These 
state-land areas are currently excluded from forest management, and are de 
facto known to be of high biodiversity value due to their high natural state. 
They have been placed into a category separate from “intact natural areas (with 
forests of high biodiversity value)” only because the data verifying their natural 
state was not available for this study.
5. Natural areas with forests of potentially high biodiversity value, outside the 
existing or planned PAs: information about the nature values (e.g. natural vs. 
managed forests) of these natural areas is insufficient to verify their conservation 
value, but according to the information available (see list below), they are likely 
to be of high biodiversity value:
• All nationally important bedrock areas in Northern Ostrobothnia and  
Kainuu.
• All areas from the National Supplementary Plan for Mire Conservation, in 
Northern Ostrobothnia and Kainuu.
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• Areas identified from aerial photos and /or background data (e.g. Finnish 
national forest inventory) that may have significant biodiversity values.
 − Natural Resources Institute Finland produces information about forest age 
classes, timber volume etc., based on the Finnish national forest invento-
ries. This information (from 2011 and 2013) has been used to some extent 
as background information when identifying areas with potentially high 
biodiversity value, outside state-owned land.
 − At least partly more than 100-years-old forests (according to the Natio-
nal Forest Inventory 2011) that look near natural on aerial photos. These 
include natural succession series on the land uplift coast (mainly in south-
west Lapland and southern parts of the Northern Ostrobothnia coastline).
 − Old forests that look near natural on aerial photos and include intact mire 
ecosystems with natural or semi-natural hydrology.
 − Forests in close proximity to areas protected in the Forest Biodiversity Pro-
gramme for Southern Finland (METSO) that on aerial photos look similar 
to the neighbouring protected tracts.
 − Riverside forests and forests along rivulets and brooks that look near natu-
ral in aerial photos.
 − Easily identifiable alluvial forests. If these forests are bordering treeless or 
thinly forested mires, these wetlands have also been included in the tract 
area.
 − Areas of old and unmanaged state-land forests, identified from aerial pho-
tos when no other information was available. Landscape ecological plans of 
Metsähallitus’ and/or national forest inventory data has often been used to 
verify their high age.
• Large natural mire areas in Lapland identified from aerial photos or from the 
National Supplementary Plan for Mire Conservation that include significant 
amount of near-natural forest or scrubland.
The data in this category (i.e. category 5), is not exhaustive due to the limited 
resources available for this study.
The mapping effort was concentrated to areas that are the most essential when 
considering the connectivity of HCV forests; from Russia through Finland 
to Sweden: Lapland and the north-eastern part of Northern Ostrobothnia. In 
these areas the mapping result can be described as being rather comprehensive 
(especially on state-owned lands) but not exhaustive (Annex 2). In the rest of 
Northern Ostrobothnia and in Kainuu, the mapping effort was directed to areas 
that - from the international point of view - are the most important with regard 
to HCV forest connectivity: the Suomenselkä region along the southern borders 
of Northern Ostrobothnia and Kainuu, the Maanselkä region along the eastern 
border of Kainuu (also part of the Green Belt of Fennoscandia), and the Perämeri 
(Bothnian Bay) coast in Northern Ostrobothnia. Even in these areas, the mapping 
result is not very comprehensive. In the central parts of Northern Ostrobothnia and 
Kainuu mapping based on aerial photos or other background information was not 
committed. In these areas the tracts are mainly those obtained from the National 
Supplementary Plan for Mire Conservation and “the Nationally Important Bedrock 
Areas” –survey, as well as the objects of the Metsähallitus’ landscape ecological 
plans and NGO surveys.
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3.5.4 
Data on forests of high conservation value in northwest Russia
Unlike most of the valuable forests in Finland and a big share of these forests in 
northern Sweden and Norway, the potentially valuable forests in Russia have 
not been studied that much in detailed field surveys. Although efforts of Russian 
environmental NGOs and several academics and scientists, the carefully surveyed 
areas cover only a small part of potentially valuable Russian forests in the Barents 
Region, and in the northwest Russia in general. The field surveys have primarily 
focused on vast (> 500 km²) intact natural areas with forests of high biodiversity 
value, preliminary identified by remote sensing methods. These intact forest 
landscapes (IFLs) are clearly a high priority for forest conservation in the whole of 
Europe.
Because of insufficiency of comprehensive field data, the most commonly used 
approach for mapping the high conservation value (HCV) forests in the Northern 
European Russia is based on remote sensing data that is selectively verified by 
field surveys and/or official forest survey data (where available). The majority of 
the smaller tracts with forests of high biodiversity value have remained out of the 
surveyors’ attention, especially in the Arkhangelsk Region and in the Republic of 
Karelia.
The most systematic on-site survey of the Russian forests has probably been 
committed in the Republic of Komi. The programme to survey what was called 
“virgin forests” was initiated by the Silver Taiga Foundation and supported on 
the regional governmental level. The systematic survey was implemented by the 
official forest survey structures as an expansion of the standard governmental 
forest survey procedure. The criteria used were simplified and focused on visible 
signs of human disturbance. While for large intact forests landscapes this approach 
produced results compatible with the methodology used for IFL mapping, its 
applicability for smaller tracts still poses many questions.
The approach of Russian mapping of HCV forests is regarded by Leif Andersson 
and co-authors (Andersson, Alexeeva & Kuznetsova 2009) as a “pre-selection” 
- just the first step for identifying the “biologically valuable forests” (could be 
generally regarded as a synonym of HCVFs) - and should be followed by detailed 
field surveys. The major part of the HCVFs mapped so far in northwest Russia 
still has a “candidate” status, due to the scale of the territory. However, the value 
of many particular sites and landscapes has been proven by field studies over the 
last decades. An extrapolation for similar areas pre-selected with satellite data and 
verified using official forestry data wherever available, could be regarded as an 
acceptable practical compromise for producing regional-scale HCVF maps.
The most large-scale and systematic effort for mapping HCVFs in smaller tracts 
rather than IFLs all over the whole northwest Russia (excluding the Komi Republic 
and Nenets Autonomous District) was done in 2007-2011 in the project “Ecological 
Gap Analysis of Northwest Russia” (see below). In the current study of HCVFs the 
mapping was extended to the Republic of Komi. 
Mapping of HCVFs in northwest Russia
Unlike in Sweden, Finland and Norway, the PAs or planned PAs in Russia have 
not been considered intact nature tracts as such, neither are forest inside them 
automatically considered as HCV forests. This is due to the fact that quite a few 
PAs in Russia have a protection regime that allows various economic activities, 
including logging, and all the forests inside the PAs cannot be regarded as of high 
conservation value in the Russian concept. Therefore mapping of intact natural 
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areas with forests of high biodiversity value has been committed independently of 
the individual tract’s status in the PA network.
In the project “Ecological Gap Analysis of Northwest Russia” (Kobyakov 2011, 
Kobyakov & Jakovlev 2013, three groups of intact natural areas with forests of 
high biodiversity value were mapped. The data was updated during this project. 
The concept and mapping methodology differ from each other regarding the three 
types; intact forest landscapes (IFL), intact forest tracts (IFT), and forest biotopes of 
high conservation value (HCVFs).
The concept of intact forest landscapes has been implemented since year 2000 
(Yaroshenko, Potapov & Turubanova 2011, Aksenov et al 2000). In the “Ecological 
Gap Analysis of Northwest Russia” and this study the IFL maps were taken as 
such from these previous projects and updated. 
The methodology for mapping of IFT and HCV forest biotopes in northwest 
Russia is partly based on the approaches originally developed for the Russian Far 
East (Aksenov et al 2006). The methodology includes the following steps (a, b. c):
a) Identifying HCV biotopes
This has been an expert-based job. In the framework of “Ecological Gap Analysis 
of Northwest Russia” project, the leading nature conservation experts from 
all the project regions (at the time Murmansk Region, the Republic of Karelia, 
Arkhangelsk Region, Leningrad Region, Vologda Region, and City of Sankt-
Peterburg) participated and discussed the list of HCV biotopes. Later more or less 
the same categories of biotopes were used for HCVF mapping in the Republic of 
Komi. Since the very beginning, all the forest biotopes of high conservation value 
were divided in two main groups, based on the expert agreement:
• Type I biotopes – biotopes valuable enough only as a part of large tracts 
(intact forest tracts), which may include also other HCV biotopes.
• Type II biotopes – biotopes valuable per se from certain minimum size.
Valuable non-forest biotopes were also identified and mapped in the frame of 
the “Ecological Gap Analysis of Northwest Russia” (Kobyakov 2011; Kobyakov 
& Jakovlev 2013). Those of them that are not currently regarded as a part of HCV 
forests are not included here and not described below.
Type I biotopes
In the “Ecological Gap Analysis of Northwest Russia” the following Type I 
biotopes have been identified by experts as having high conservation value as parts 
of large enough intact forest tracts (IFTs):
• Intact old-growth spruce (Picea abies, Picea obovata) and spruce-fir (P.Abies-
Abies sibirica) forests (excluding hemiboreal forests with nemoral floristic 
elements).
• Intact old-growth pine (Pinus sylvestris) forests.
• Intact mountain birch (Betula pubescens czerepanovii) forests adjacent to the 
tundra zone.
In addition, a number of mire biotopes (practically all widespread mire biotopes of 
the northwest Russia) have been listed as valuable as parts of intact wetland tracts, 
which were defined using different minimum thresholds for different regions 
and mire types. For intact forest tracts (as well as for intact forest landscapes) the 
natural wetland biotopes often were used for forming the IFT boundaries if they 
form complexes of natural landscapes with the forest biotopes. In this sense they 
also could be regarded as the Type I biotopes.
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In the southern part of the Barents Region and the administrative regions south 
of it (Vologda Region and Leningrad Region) the forest areas showing little or 
no visible signs of significant human activity are relatively small and scattered 
throughout vast heavily transformed areas. Alone they are clearly insufficient to 
preserve natural biodiversity and maintain ecological stability in the region. In this 
situation, some types of secondary forests that could not be regarded as “intact” 
were identified and listed as having high conservation value in large enough 
tracts. These forests represent the successional stages after wide-scale disturbances 
(logging a very long time ago or, most often, old fire scars), and have regenerated 
without any management and retained their capacity to recover in a natural way.
Such forest biotopes have also been mapped - primarily with satellite images 
- and used for forming the forest tracts by rules similar to the ones for IFT. These 
tracts have been called forest tracts with high restoration potential. In some 
regions (like in the Republic of Komi) they form joint tracts along with other Type 
I biotopes, while in other cases usually occur as separate tracts. Thus, the final tract 
compilation procedure was a bit different depending on the region.
The following forest biotopes were identified as having high restoration 
potential in large enough tracts:
• Old-growth spruce-dominated forest with high proportion of aspen (Populus 
tremula).
• Old birch (Betula pendula, Betula pubescens) and aspen-dominated mixed 
forest.
Type II biotopes
The following forest biotopes were identified by experts as valuable per se, 
whether they occur inside the IFTs or not:
• Dry pine-dominated forests confined to sandy dunes, rocks, shores of large 
rivers and lakes.
• Minimally transformed old-growth spruce-fir forests with nemoral elements 
on ground vegetation (found mainly in the hemiboreal forest zone).
• Mixed coniferous-broadleaved forests and broadleaved forests.
• Natural larch (Larix archangelica)-dominated forests.
b) Mapping HCV biotopes, primarily using satellite images
Other data sources (like official forest survey data and field survey data of the 
project partners) has been used for verification of the satellite image interpretation 
and for extrapolating results from known areas to the ones never visited in the 
field. Regional-specific criteria have been applied in some cases. 
c) Compiling the mapped biotopes into intact forest tracts (IFT)
The procedure is based on minimum size thresholds and criteria, which may be 
adapted to regional conditions. Both Type I and Type II biotopes have been used 
for delineating the boundaries of IFTs. Type I biotopes, which were located outside 
the IFTs, were filtered out, while Type II biotopes have been presented on the final 
maps, regardless whether they overlap with IFT or not.
These steps are described below in more detail (steps 1-7).
1. Joining all the Type I and Type II biotopes together (in some cases the forests 
with high restoration potential were excluded), dissolving the boundaries 
between the biotopes inside the tracts.
2. Excluding from the intact forest tracts all the areas affected by rather strong and 
relatively recent human impact.
61Reports of the Finnish Environment Institute  33 | 2017
The criteria used for intact forest tracts (IFT) are generally softer than for intact 
forest landscapes (IFL): they allow more human disturbance and higher level of 
transformation of the forests. Generally, only areas affected by rather strong and 
relatively recent human impact were excluded when delineating the tracts. (table 4).  
Unlike the IFL mapping rules, the buffer zones around the linear infrastructure 
were not cut out from the IFT boundaries (excluding the ones indicating the real 
boundaries of the infrastructure itself).
Table 4. Types of infrastructure excluded from or included in intact forest tracts 
(from Kobyakov 2011; Kobyakov & Jakovlev 2013)
Types of infrastructure excluded from  
the borders of intact forest tracts
Types of infrastructure included in intact 
forest tracts
• railways with buffer zones  
(except narrow-gauge railways)
• paved road with a right of way
• improved unpaved roads
• corridors of pipelines
• industrial areas
• all settlements
• mines, quarries and other sites of mineral 
extraction on exposed mineral soils
• arable land
• meadow formed on abandoned arable lands
• cluster of recent (last 50 years) clearcuts
• recently burned areas, if adjacent to 
intrastructure or associated buffer zones, 
as well as repeated old burns
• secondary birch and aspen forests with 
ratio of conifers not more than 10–20%
• forests used for resin extraction
• narrow-gauge railways (all now abandoned 
or dismantled; no operating narrow-gauge 
railways were found adjacent to intact 
forest tracts
• land management and forest roads, power 
lines and other cleared areas
• islands, if the distance between them is less 
than 2 km
• water bodies less than 2 km in width;
• natural meadows (excluding abandoned 
arable land)
• drainage ditches in peat bogs where 
the drainage has not lead to a complete 
transformation of mire ecosystems
• areas of selective cutting;
• old-growth aspen and birch forests, 
particularly those including dark conifers
In addition, the following rules have been applied when delineating the IFT 
boundaries:
3. Sites having undergone transformation caused by humans, as well as sites with 
no special conservation value, were included among intact forest tracts if the 
area did not exceed 5% of the total area of the intact forest tract.
4. Non-forest ecosystems, if they were considered to be intact, were included 
among intact forest tracts.
5. Rivers, lakes and other water bodies less than 2 km wide, were not considered as 
borders between intact forest tracts, but were included in the same intact forest 
tract.
6. Filtering the final contours by size with the minimum threshold defined 
regionally.
In different regions various minimum sizes of intact forest tracts mapped were 
applied (table 5). 
Forests with high restoration potential, if forming tracts separate from the IFT (as 
in the most of the regions but Komi), were filtered with their own threshold  
(1 km²), which is smaller than for IFTs.
7. Separating forest tracts with high restoration potential from the intact forest 
tracts per se – only for the regions where they form joint tracts with intact 
forests. No further filtering by size was applied for the separated parts.
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Table 5. Minimum sizes of intact forest tracts in different regions (an extended 
version of Table 2.3 in the “Ecological Gap Analysis of Northwest Russia).
Region Minimum area, 
hectares
Nenets Autonomous District No IFT outside IFL 
mapped
Arkhangelsk Region, northern part 2,000
Murmansk Region 1,000
Republic of Karelia; Northern part (Louhi municipality, Kostomuksha 
municipality, Kalevala municipality, Kemi municipality, Muezerka 
municipality, Belomorsk municipality, Segezha municipality, and the 
northern part of the Medvezhyegorsk municipality)
1,000
Republic of Komi 500
Republic of Karelia; Middle part (Kondopoga municipality, the southern 
part of the Medvezhyegorsk municipality and the northern parts of the 
Suojärvi and Pudozh municipalities)
500
Arkhangelsk Region, central and southern parts 500
Republic of Karelia. Southern part (Prionezhsky municipality, Pryazha 
municipality, Olonets municipality, Pitkäranta municipality, Sortavala 
municipality, Lahdenpohja municipality, and the southern parts of the 
Suojärvi and Pudozh municipalities)
100
Type II forest biotopes have a high conservation value also outside the IFTs. In 
order to have their own value as an intact natural area in this study, they still 
should exceed certain minimal size thresholds (table 6). Areas transformed by 
human influence, if occasionally found inside those biotopes (in rather rare cases 
only as the disturbances were excluded already while mapping), were excluded 
from the final borders using the same rules as for the IFTs.
Table 6. Types of biotopes with high conservation value outside intact forest tracts  
(a modified version of Table 2.4 in the “Ecological Gap Analysis of Northwest Russia”).
In this study, the information about intact natural areas with HCV forests has 
been updated and reflects the situation in 2015, based on Landsat satellite images. 
Disturbed areas have been excluded from these tracts: such as clear-cuts and areas 
of selective logging, mining and drilling. Areas fragmented by infrastructure 
development were also excluded. Wind throw areas, as disturbance were also 
mapped.
Types of biotopes with high conservation value Minimum area, 
hectares
Dry pine forest (on dunes and rocks) 10
Old-growth, minimally transformed spruce-fir forests in  
hemiboreal zone
1-2
Broadleaved and mixed coniferous-broadleaved forests 1-2
Natural larch-dominated forests Arkhangelsk Region 
– 30 ha
II 
Representativeness of  
the protected area network  
in the Barents Region
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Mixed old-growth herb-rich forest in Zaonezhye, Medvezhyegorsky District, the Republic of Karelia, Russia.
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4 Changes in the protected area  
 coverage in the Barents Region  
 between 2013 and 2015
Anna Kuhmonen, Denis Dobrynin, Carlos Paz von Friesen, Jevgeni Jakovlev,  
Jyri Mikkola and Kimmo Syrjänen
This chapter examines the development of the Barents protected area network 
between 2013 and 2015. In March 2013, the protected area coverage in the Barents 
Region, including three regions in Norway, was analysed by the BPAN project 
(Aksenov et. al. 2015). In the current study, the total areas of protected areas as well 
as protection percentages have been re-calculated for the BEAR parts of Finland, 
Sweden and Russia (tables 7, 8 and 9). The total protection percentage of the study 
area has been recalculated also for 2013, excluding Norway from the statistics. 
Therefore it differs from the figure presented previously (Aksenov et al. 2015). 
In late 2015, protected areas covered 196 299 km², or 12,7%, of the study area 
(map 11, tables 7 and 8). Hence, the protected area coverage in the study area is 
still far from the Aichi Biodiversity Target 11 of 17%.
Protected areas are unevenly distributed across the Barents Region. The 
coverage varies from 4,9% in the Nenets Autonomous District, Russia, to 32,9% 
in Lapland, Finland. The Aichi Biodiversity Target 11 has been reached only in 
Lapland, Norrbotten (26,4%) and Västerbotten (17,0%), whereas in all other study 
regions the protected area coverage remains below 17,0%. When protected area 
coverage is examined by country, this target is reached in the BEAR parts of 
Finland (23,5%) and Sweden (23,0%), but not in Russia (9,6%) (table 7).
In 2013, protected areas covered 191 774 km², or 12,4%, of the study area. 
New protected areas, established since March 2013, cover 4 525 km², which has 
increased the overall protected area coverage by 0,3 percentage points. Most of 
the new protected areas are located in northwest Russia (3 598 km²) where the 
coverage of protected areas has increased by 0,3 percentage points. The coverage 
has increased by 0,3 percentage points also in Sweden and Finland where the 
amounts of new protection are almost identical (429 km² and 498 km² respectively) 
(table 7).
The largest planned protected areas are in northwest Russia, covering 47 833 km², 
and making up 98,1% of all planned protected areas in the study area (table 9). These 
areas have been identified in earlier ecological gap analysis studies, and include 
many intact forest areas. However, the establishment of new protected areas has 
been a slow process and therefore the protected area coverage in the Russian part 
of the study area still remains below 17%.
In Sweden and Finland PAs are strongly protected and mainly belong to class 1  
(strong protection), see Chapter 3.1. for a general overview of the BPAN 
classification system of PAs (see map 12 and 13 for the location of existing and 
planned PAs including the BPAN classes of protection). In northwest Russia the 
protected area regimes differ between 1a (full protection), meaning strict nature 
reserves (zapovednik), and 4 (weak protection).
60°0'0"E
60°0'0"E
50°0'0"E
50°0'0"E
40°0'0"E
40°0'0"E
30°0'0"E
30°0'0"E20°0'0"E10°0'0"E
7
0
°
0
'
0
"
N
6
5
°
0
'
0
"
N
6
5
°
0
'
0
"
N
6
0
°
0
'
0
"
N
6
0
°
0
'
0
"
N
Existing
Planned
Border of the study area
Protected areas
© Ministry of Natural Resources and Environmental  
Protection of the Republic of Komi 
© Forest Committee of the Republic of Komi 
© Territorial information Center for Natural  
Resources and Environmental Protection of  
the Republic of Komi 
© Centre for Nature Management and Environmental 
protection (Arkhangelsk Region)
© WWF-Russia
© Kola Biodiversity Conservation Center
© NGO SPOK, Transparent World
© ESRI
© Transparent World, SYKE/ BPAN project
© Maanmittauslaitos 
© Lantmäteriet
© Norwegian Mapping Authority
© Finnish Environment Institute, SYKE
© ELY centres
© Metsähallitus
© Council of Oulu Region
67Reports of the Finnish Environment Institute  33 | 2017
 PA area, 
km2
New 
protection, 
km2
PA coverage, 
% of the total land area
 2013 2015 2013 2015
Sweden 37 588 38 017 429 22,7 23,0
Finland 37 326* 37 824 498 23,2* 23,5
Russia 116 860 120 458 3 598 9,6 9,9
Study area, total 191 774 196 299 4 525 12,4 12,7
 * PA area of Finland in 2013 has been corrected from previously published figures. 
W Map 11. Existing and planned PAs in the study area.
Table 7. Total area of existing PAs in the study area, by country.
 PA area, 
km2
New 
protection, 
km2
PA coverage,  
% of the total area of 
each region
 2013 2015 2013 2015
Norrbotten 27 587 27 921 334 26,0 26,4
Västerbotten 10 001 10 096 95 16,9 17,0
Lapland 32 305* 32 558 253 32,6* 32,9
Northern Ostrobothnia 3 034 3 150 116 8,1 8,4
Kainuu 1 987 2 116 129 8,1 8,7
Murmansk Region 16 255 18 582 2 327 11,3 13,0
Republic of Karelia 8 056 8 540 484 4,7 4,9
Arkhangelsk Region 24 526 25 313 787 8,0 8,2
Nenets Autonomous District 7 963 7 963 0 4,5 4,5
Republic of Komi 60 060 60 060 0 14,4 14,4
Study area, total 191 774 196 299 4 525 12,4 12,7
 * PA area of Lapland in 2013 has been corrected from previously published figures. 
Table 8. Total area of existing PAs in the study area, by region.
Table 9. Total area of planned PAs in the study area, by region.
 2013 2015
Norrbotten 2 702 3 151
Västerbotten 818 731
Lapland 11 1
Northern Ostrobothnia 6 180
Kainuu 4 0
Murmansk Region 12 442 9 214
Republic of Karelia 15 025 14 331
Arkhangelsk Region 13 267 12 076
Nenets Autonomous District 11 731 11 719
Republic of Komi 488 493
Study area, total 53 792 48 746
Map 12. Protection regimes of PAs in the study area (general BPAN classification). 
Note: Statistics according to this classification are not included in this publication. u
Map 13. Protection regimes of protected areas in the study area (detailed BPAN 
classification). Note: Statistics according to this classification are not included in this 
publication. uu
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4.1 
Protected area coverage in the Swedish study area
In Sweden, protected areas cover 10 096 km², or 17%, of Västerbotten and 27 921 
km², or 26,4%, of Norrbotten (map 14, table 8). Together these two regions have 
38 017 km² of protected areas, which is 23,0% of the Swedish study area. These 
include significant national parks and nature reserves such as Muddus (511 km²),  
Sarek (1 984 km²), Stora Sjöfallet (1 280 km²), Padjelanta (1 999 km²) and 
Vindelfjällen (5 500 km²).
According to the detailed BPAN classification, most of the Swedish protected 
areas are classified as 1c (map 13). This means that their protection regimes 
prohibit logging, mining or drilling, and construction. However, hunting, fishing 
and picking berries and mushrooms may be allowed, regulated or prohibited. 
The same applies to reindeer herding. However, public access is allowed in these 
protected areas.
Between March 2013 and the end of 2015, altogether 95 km² of new protected 
areas were established in terrestrial areas and inland waters in Västerbotten and 
334 km² in Norrbotten. The new protected areas have been established as nature 
reserves and include mainly forest areas, but also some wetlands. In addition,  
the new PAs include some marine areas that are not included in the figures  
given afore.
National strategy for legal protection of forests in Sweden
The national strategy for legal protection of forests in Sweden was updated in 
January 2017 (Swedish Environmental Agency 2017). One main aim of the strategy 
is to direct the governmental funding that will be used for establishing protected 
areas in the next few years, until 2020. According to the strategy, there is still a 
need to protect about 900 km² of forests in the whole country. Of this quantitative 
goal, about 300 km² is located in the counties of Västerbotten and Norrbotten. 
Most of this area is to be protected as nature reserves but a minor part will also be 
guaranteed protection on the basis of temporary nature conservation agreements 
between the authorities and landowners.
As a basis for the updated strategy several analyses about the geographical 
distribution and connectivity of valuable forest areas have been carried out, and 
networks of valuable core areas and tracts have been identified and visualized on 
maps. The principle of identifying core areas for biodiversity has been guiding 
much of the practical conservation work in the past ten years and remains a key 
component of the updated strategy. Another important aspect highlighted by the 
strategy is the role of forests that display a long continuity with regard to forest 
cover and elements important from a biodiversity point of view. 
In parallel to the implementation of the strategy regional action plans for green 
infrastructure are being drafted. These action plans also highlight the importance 
of ecological connectivity in the forest landscape. In the counties of Västerbotten 
and Norrbotten regional and more in-depth analyses of the connectivity of 
important nature areas in forests have been carried out, and the results of these 
analyses are used when targeting future establishment of protected areas. Analyses 
are made also for other nature types, and especially the importance of connectivity 
along a south-north and an east-west axis is in focus of these analyses.
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p Map 14. PAs in the Swedish study area according to the general BPAN classification.
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4.2 
Protected area coverage in the Finnish study area
In Lapland, Northern Ostrobothnia and Kainuu, protected areas cover 37 824 km², 
or 23,5% of the Finnish study area (map 15, table 8). Most of the protected areas in 
Finland are protected by the Nature Conservation Act or the Wilderness Act, and 
the vast majority of the PA area is also included in the Natura 2000 network. The 
network of protected areas in the Finnish part of the Barents Region consists of 
wilderness reserves, national parks, strict nature reserves, mire reserves, other state-
owned nature reserves, and protected areas on private land.
The largest proportion of protected areas is found in Lapland, where protected 
areas cover 32 558 km², or 32,9% of the region. These include several national parks 
that are important for biodiversity conservation as well as for recreation and nature 
tourism, such as Lemmenjoki (2 850 km²), Urho Kekkonen NP (2 550 km²), Pallas-
Yllästunturi (1 020 km²), Pyhä-Luosto (142 km²), Riisitunturi (77 km²) and Perämeri 
(157 km²), most of which is marine waters. The national parks of Oulanka (270 km²) 
and Syöte (299 km²) are divided between Lapland and Northern Ostrobothnia. In 
addition, Lapland has several strict nature reserves, including Maltio (147 km²), 
Värriö (125 km²) and Sompio (179 km²) in eastern Lapland, Kevo (712 km²) and 
Malla (30 km²) in northernmost Lapland, and Pisavaara (50 km²) and Runkaus 
(70,5 km²) in southwestern Lapland. Of these, Kevo and Malla represent subarctic 
(northern boreal and oroarctic) fell areas with mountain birch forests and open 
mountain tundra. Otherwise, the above-mentioned strict nature reserves are also 
important with regard to protection of boreal coniferous HCV forests.
In Lapland, there are 12 large wilderness reserves (altogether 14 903 km²), which 
were established under the Wilderness Act. Wilderness reserves aim to conserve 
wild nature, to preserve Sámi culture and livelihoods, and to develop a diverse 
use of nature and its potential. Even though wilderness reserves have not been 
established as protected areas under the Nature Conservation Act, they still form a 
part of the Natura 2000 network. Inside wilderness reserves, road construction and 
mining are forbidden without special government permission. In some wilderness 
areas logging is completely forbidden, while in others limited forest management 
activities would be basically allowed in parts of the protected area. However, so far 
commercial cuttings have not been carried out in wilderness areas, and there is a 
state decision to refrain from logging in them. These areas, together with the vast 
national parks and strict nature reserves of northern Lapland, form the backbone 
of an ecologically connected network of protected areas in northern Lapland. These 
wilderness areas are (from southeast to northwest); Tuntsa (212 km²), Kemihaara 
(302 km²), Tsarmitunturi (150 km²), Vätsäri (1 550 km²), Kaldoaivi (2 994 km²), 
Paistunturi (1 570 km²), Muotkatunturi (1 570 km²), Hammastunturi (1 825 km²), 
Pulju (614 km²), Pöyrisjärvi (1 280 km²), Tarvantovaara (670 km²) and Käsivarsi (2 
206 km²). Some of them include important HCV forests, or subarctic and Arctic 
mountain habitats and mires. (for more detailed information, see http://www.
metsa.fi/web/en/wilderness-areas#sthash.YIjJ1cRk.dpuf).
Between March 2013 and December 2015, altogether 253 km² of new 
protected areas were established in Lapland. Most of these areas form a part 
of State Supplementary Mire Conservation Plan or METSO Forest Biodiversity 
Programme. For instance, former state-owned forests in Petäjävaara (5,4 km²) 
and Saari-Juottivaara (4,3 km²) have been protected within the Forest Biodiversity 
Programme METSO in Rovaniemi. In many cases, forests have been protected near 
existing protected areas to increase the quality and connectivity of the protected 
area network.
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p Map 15. PAs in the Finnish study area according to the general BPAN classification.
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In Northern Ostrobothnia, protected areas cover 3 150 km², or 8,4% of the region. 
Northern Ostrobothnia has three national parks: Oulanka (270 km²) and Syöte (299 
km²), which are partly in Northern Ostrobothnia and partly in Lapland, and Rokua 
(8,8 km²). In addition, there are three strict nature reserves: Sukerijärvi (33,9 km²), 
Olvassuo (25 km²) with its large aapa-mire area, and Pelso (18,1 km²).
Between March 2013 and December 2015, altogether 116 km² of new protected 
areas were established in Northern Ostrobothnia, mainly within the Finnish 
Ministry of the Environment’s National Supplementary Plan for Mire Conservation 
and METSO programme. For instance, METSO provided protection for the western 
part of Litokaira in Ii (6,4 km²), Harjulammit in Kuusamo (3,18 km²) and the 
extension of Itämäki in Pyhäntä (3,38 km²) .
In Kainuu, protected areas cover 2 116 km², or 8,7% of the region. There are two 
national parks in Kainuu: Hiidenportti (45 km²), and Tiilikkajärvi (34 km²) which 
is located partly in Northern Savo (outside the study area). There are also two 
strict nature reserves with pristine boreal forests in Kainuu: Paljakka (28 km²) and 
Ulvinsalo (25 km²).
Between March 2013 and December 2015, altogether 129 km² of new protected 
areas were established in Kainuu, mainly within the National Supplementary Plan 
for Mire Conservation and the METSO programme. For instance, the old-growth 
spruce forest of Paljakka (7,6 km²) in the immediate vicinity of Paljakka Strict 
Nature Reserve has been protected within METSO.
New protected areas and means of protection (2013-2017)
In recent years, the main tools to establish new protected areas have been the 
National Supplementary Plan for Mire Conservation (Alanen & Aapala 2015) 
and the Forest Biodiversity Programme METSO 2008-2025. In the National 
Supplementary Plan for Mire Conservation 747 individual mires or groups of 
mires (with a total area of 1 170 km²) have been identified as nationally valuable. 
Altogether 592 km² of these mires are in the Finnish part of the study area. 
The original proposal included 284 km² of state-owned and 308 km² of other 
landowners’ mires in the Finnish part of the study area (Alanen & Aapala 2015). 
The implementation of the plan is still in process and so far new mire conservation 
areas have been established mainly on state-owned land. By the beginning of 2016, 
altogether 290 km² of state-owned mires have been protected in the Finnish part of 
the study area within the National Supplementary Plan for Mire Conservation.
The Forest Biodiversity Programme METSO aims to halt the ongoing decline 
in forest species and habitats, and to ensure that favorable trends in forest 
biodiversity are established by 2025. The METSO programme applies common 
ecological criteria for ten forest biotope groups to identify and select forests with 
high biodiversity value (Syrjänen et al. 2016). One important aim of the project is 
to establish 1 060 km² of new (compared to the 2007 situation) forest conservation 
areas by 2025. METSO is a voluntary forest conservation programme that mainly 
focuses on protecting non-state-owned forests in southern Finland. However, 
southern and southwestern parts of the Finnish study area also belong to the 
METSO programme area. Between 2008 and 2015, altogether 171 km² of new areas 
of strong forest protection were established under METSO in the Finnish part of 
the study area. These include both privately-owned and state-owned protected 
areas, of which 17 km² is located in Kainuu, 69 km² in Northern Ostrobothnia and 
85 km² in Lapland. In Lapland, METSO is concentrated to the southwestern part 
of the region, where the programme has been conducted in cooperation with the 
EU-financed NatNet Life+ project. This Life project aimed at increasing ecological 
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connections between Natura 2000 areas and other protected areas in southwestern 
Lapland (especially between the Runkaus and Pisavaara Strict Nature Reserves).  
As a result, many HCV forests and mires were protected. Due to its calcareous 
soils, southwestern Lapland contains hot spots of alkaline fens, wooded mires and 
herb-rich spruce forests. 
The eastern and northeastern coastline of the Bothnian Bay (the northern part of 
the Gulf of Bothnia) contains valuable natural forests in primary succession on the 
land uplift coast. This is a unique habitat type in Europe that only exists in Finland 
and Sweden.
In 2014, altogether 130 km² of state-owned commercial forests were protected 
under the METSO programme, including some important HCV forests in the 
Barents Region. The total area of these new state-owned HCV forests in the Finnish 
study area is 60,5 km² .
In celebration of the 100th anniversary of Finland’s independence (2017), a new 
national park was established in Hossa, in Kainuu and Northern Ostrobothnia. 
Hossa boasts pine-dominated HCV forests but also spruce forests with high 
conservation value. Most of Hossa was already protected but the status of national 
park offers stronger protection for its forests. In total the new national park covers 
110 km².
In September 2017 the Government decided to establish 62 new protected areas 
in the eastern parts of Lapland (1974 km²) and in Northern Ostrobothnia (219 km²). 
The new protected areas include vast areas of mires and other wetlands, but also 
boreal forests.
4.3 
Protected area coverage in the study 
area of northwest Russia
In the study area in northwest Russia protected areas cover 120 458 km², which  
is 9,9% of the total area of the Russian study area (table 7). Between March 2013 
and December 2015 a total of 3 598 km² new protected areas were established in the 
Russian part of the study area (map 16, table 7).
Protected areas in Russia are very unevenly distributed. The main trend 
mutual for all the regions belonging to the study area is that, in contrast with 
Finnish and Swedish parts, more than 50% of the total PA area belongs to class 
2, or medium level protection (zones of national parks which do not have strict 
or strong regulations, as well as nature reserves, nature monuments and local 
PAs established under separate regulations which do not meet criteria of strong 
protection). This means that the legal regulations for these areas provide protection 
against one of several, but not all types of human activities (logging, mining, 
construction, drainage, etc.). In the Komi Republic and the Arkhangelsk Region 
with their huge sizes, the ratios of the strongly protected areas are about two 
times higher than in the Murmansk Region and the Republic of Karelia. Nenets 
Autonomic District situated almost entirely in the treeless Arctic zones possesses 
chiefly medium-level protected areas (map 17).
Map 16. Location of existing and planned PAs in the study area of northwest Russia. u
Map 17. Existing and planned protected areas in the study area of northwest Russia 
according to the general BPAN classification. uu
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Protected area network in Murmansk Region
Murmansk Region holds 18 582 km2 protected areas, or 13,0% of the total area of 
the region. This includes three strict nature reserves (zapovedniks) and 66 PAs 
with weaker protection regime (Concept 2013). Federal strict nature reserves 
include Lapland Biosphere Strict Nature Reserve (2784 km²), and Kandalaksha 
Strict Nature Reserve (705 km² partly extending in the Republic of Karelia) 
which are among the oldest protected areas in Russia, established in 1930 and 
1932 respectively. The third, Pasvik Strict Nature Reserve (147 km²) along the 
Russian-Norwegian border was established in 1992. Pasvik Strict Nature Reserve 
protects old-growth forests and rich wetlands in the Pasvik River valley and is 
responsible for nature conservation, scientific research, ecological monitoring and 
ecological enlightenment as a part of the Pasvik-Inari transboundary trilateral park 
cooperation entity that consists of Russian, Norwegian and Finnish PAs adjacent to 
each other.
Federal PAs, other than strict nature reserves, include three large nature reserves 
(federal zakazniks): Murmansk Tundra (2 950 km²), Kanozero (656 km²), and 
Tuloma (337 km²), all established in 1980-1990s. In addition, there are four small 
nature monuments and one protected area of 13 km² of Polar-Alpine botanical 
garden and research institute. 
Most of the regional nature reserves in the Murmansk Region were established 
after year 2000, e.g.  Lapland forest complex nature reserve (Laplandsky Les, 1 716 
km²), Symbozersky (395 km²), Seydyavr (180 km²), zoological nature reserve Ponoy 
(two parts of 3 985 and 986 km²), and fishery nature reserve Varzuga (451 km²) that 
were reorganized after 2000. Two complex nature reserves, Kutsa (520 km²) and 
Kolvitsa (409 km²) were established in 1990s.
Nature monuments were established chiefly in 1980s. Most of them are quite 
small, less than one square kilometer. After 2000, the government of the Murmansk 
Region started to create more extensive nature monuments, like Ivanovskaya Bay 
(Guba Ivanovskaya, 75 km²) and Sea bird colonies on Dvorovyaya Bay (Ptichyi 
bazary Guby Dvorovoy, 6 km²), and this trend is continuing. 
Protected area network in the Republic of Karelia
In the Republic of Karelia protected areas cover 8 540 km², or 4,9% of the total area 
of the region. Between March 2013 and December 2015, 484 km² new protected 
areas were established (table 7).
In the Republic of Karelia there are 143 protected areas. About a half of the 
overall PA area is covered by federal PAs and other half by regional PAs.
Federal PAs, or federally managed protected areas cover a total area of 4 459 km² 
or 2,5% of the republic. They include strict nature reserves (zapovedniks) (0,4%), 
national parks (1,7%) and nature reserves of federal level (0,4%). In Karelia there 
are two strict nature reserves: Kivach (109 km² and Kostomuksha (492 km²). In 
addition, the Kandalaksha Strict Nature Reserve situated in the Murmansk Region 
is extending to the Republic of Karelia by the Kem-Luda site (16 km², of these 
2,8 km² on land). There are also three national parks, Paanajärvi (1 045 km²) and 
Vodlozero (4 683 km², partly extending into the Arkhangelsk Region). The third, 
Kalevala National Park (743 km²) existed as a separate protected area during 2006-
2015, is now united with Kostomuksha Strict Nature Reserve under the same legal 
entity. All management in the former Kalevala National Park area is implementing 
by the Kostomuksha Strict Nature Reserve, but the protection regime meets the 
national park’ criteria.
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Strict nature reserves hold title to their land and fall into BPAN classes Ia or Ib, 
whereas national parks usually fall into classes 1b and 1c in the core zones and class 
2 in the other areas. Both strict nature reserves and national parks usually cover 
large areas, they have management institutions, on-site staff and zoning regulations. 
In addition, Kivach and Kostomuksha Strict Nature Reserves and the Paanajärvi 
National Park have ca 600 km² of land in the protective buffer zones with restrictions 
imposed on land use. Finally the Republic of Karelia has about 30 km² of forest 
as part of the federal spa nature resort Martsialnyie Vody, and two federal nature 
reserves: zoological reserves (zakaznik) Kizhi (500 km²) and Olonets (270 km²).
Regional protected areas (the situation on 1st January 2017 - http://minprirody.
karelia.ru/ohrana-okruzhajucshej-sredy/osobo-ohranjaemye-prirodnye-territorii/) 
cover 4 163 km², or 2,3% of the republic, and include the Valaam nature park (247 
km²) as well as 32 nature reserves (zakazniks) and 103 nature monuments. A 
number of 33 regional PAs with a total area of 780 km² are accompanied by 56 km² 
of protective buffer zones imposing restrictions on land use. For 15 protected areas, 
the extent of the buffer zones has not been specified.
Nature reserves (zakaznik) is the most numerous, flexible and diverse type of 
the regional protected areas established most frequently in Karelia in recent years. 
In contrast with strict nature reserves and national parks, zakazniks are usually 
much smaller, have no staff, are managed by the regional directorate of protected 
areas, and fall within BPAN classes 2 and 3 (medium-level and weak protection). 
However, the high number and large total area involved ensure the role of nature 
reserves in maintaining environmental balance. Overall they constitute 82,8% of the 
total area of regional PAs in the Republic of Karelia, whereas nature monuments 
make up 10,8% and nature parks 6,3%. The nature reserves have a varying profile. 
In Karelia they consist of 15 landscape reserves (2 305 km²), one marine reserve 
(729 km²), 11 botanical reserves (21 km²) and five hydrological reserves (423 km²). 
Altogether 103 nature monuments comprise 64 protected mires (316 km²), nine 
hydrological monuments (over 60 km² for four of them plus five hydrological 
monuments with uncertain areas), 10 geological monuments (24 km²), four 
landscape monuments (35 km²) and 16 botanical monuments (over 1 km²).
The state institution “Directorate of Specially Protected Nature areas of Regional 
Importance of the Republic of Karelia” was established in 2011 to manage the 
regional level protected area network in the Republic of Karelia.
Protected area network in Arkhangelsk Region
In the Arkhangelsk Region protected areas cover 25 313 km², which is 8,2% of the 
region’s terrestrial area in the study area (December 2015). The protected area has 
increased by 787 km² since March 2013 (table 8).
There are 117 protected areas, including the continental part and Arctic 
archipelagos and seas, in the Arkhangelsk Region. The protected area network 
of the Arkhangelsk Region consists of one strict nature reserve (zapovednik), 
four national parks, 34 nature reserves (zakaznik), 67 nature monuments, two 
dendrological parks, one botanic garden and eight various protected areas local 
on municipality level. Total area of PAs of the Arkhangelsk Region is 113 548 km², 
when also marine areas are included. 
In the Arkhangelsk Region there are nine protected areas of federal level 
covering altogether 95 821 km². They include Pinega Strict Nature Reserve (515 
km² and 305 km² of protected buffer zone), four national parks: Kenozero (1 396 
km²), Onezhskoe Pomorie (2 016 km² that includes 1 806 km² of coastal areas and 
210 km² of marine areas of the White Sea), Vodlozero (3 376 km² are situated in the 
80  Reports of the Finnish Environment Institute  33 | 2017
Onega department of the Arkhangelsk Region, a part of the park extends into the 
Republic of Karelia), and Russian Arctic (88 000 km²), one federal nature reserve: 
Siisky nature reserve (228 km²), and three dendrological parks and botanical 
gardens: Norther Arctic Federal University’s dendrological park (0,02 km²), 
Northern Research Institute of Forestry’ dendrological park (0,4 km²), and botanic 
garden on the Solovetsky archipelago (0,05 km²). 
In the Arkhangelsk Region there are 100 protected areas of regional level, 
represented by 33 nature reserves and 67 nature monuments. The total area of the 
protected areas of regional level is 17 664 km², of these: 17 724 km² are covered 
by nature reserves and 60,32 km² by nature monuments. Federal level protected 
areas are managed by separate administration bodies. Exceptionally, Kenozersky 
National Park and Onezhskoe Pomorie National Park are managed by a joint 
administration body. Regional level protected areas are managed by the Centre of 
Nature Management and Environmental Protection of the Arkhangelsk Region.
Protected area network in the Republic of Komi
In the Republic of Komi protected areas cover 60 060 km², which is 14,4% of the 
region’s terrestrial area (December 2015). There is no increase in the protected 
territory since March 2013 (table 8).
The Republic of Komi possesses one of most developed protected area network 
in northwest Russia. In January 2016 (State Report Komi 2016), there were two 
federal, 236 regional and 35 local (municipal) protected areas. Altogether, protected 
nature areas, both federal and regional, cover more than 54 000 km² or 13% of the 
entire area of the Republic of Komi. 
Overall PAs of federal importance cover 26 130 km2, and regional protected 
areas about 28 000 km². They constitute 48% and 52% of the total area of protected 
nature areas in the Republic of Komi.
Federally managed protected areas are represented with two extensive areas:  
the Pechora-Ilych Strict Nature Biosphere Reserve and the Yugyd-Va National 
Park. Pechora-Ilych Strict Nature Reserve (7 213 km²) was established in 1930. It is 
one of the oldest and most famous strict nature reserves (zapovednik) in the whole 
Russian Federation. In 1985, it was nominated as UNESCO’s biosphere reserve. 
The Yugyd-Va National Park (18 941 km²) is the largest protected forest area in 
Europe situated on the west slopes of northern Ural mountains in the basins of 
rivers Kozhim, Kosjy, Bolshaya Synja, Schuger and Podcherem. Since 1995, both 
Pechora–Ilych Strict Nature Reserve and the Yugyd-Va National Park are included 
into UNESCO list of the World Heritage under the name of the Virgin Komi Forests.
Regional level includes 236 protected areas, of which 162 state nature reserves 
(zakaznik), 73 nature monuments and one protected natural landscape. In 
addition, there are 35 protected areas managed by municipalities with a total area 
of 330 km². 
New protected areas and means of protection  
(2013-2016) in the study area of northwest Russia
Protected areas (PAs) in the Russian Federation can be established by the Russian 
Federation law “On Specially Protected Nature Areas” (1995). All current protected 
areas are state-owned. Protected areas in the Russian Federation are organized into 
three management levels: federal, regional and local (municipal). Federal PAs are 
established by the Federal government, regional PAs are established by regional 
81Reports of the Finnish Environment Institute  33 | 2017
executive authorities (republic or region governments), local PAs are established by 
local authorities (municipalities).
Legal regulation of relations in the field of protected areas is also based on the 
provisions of the Constitution of the Russian Federation, on the Regulation of the 
President of the Russian Federation “On specially protected natural territories 
of the Russian Federation” of October 2, 1992, and the Ecological Doctrine of the 
Russian Federation, approved by the Federal government in 2002.
New protected areas and means of protection  
in Murmansk Region
Since 2013, an additional area of 2 327 km² has been protected and this increased 
the protection level of Murmansk Region from 11,3% to 13,0% (table 8). This 
includes two large protected areas: Rybachy and Sredny Peninsulas Nature Park 
(831 km²), and Kaita complex nature reserve (1 444 km²). The Rybachy and Sredny 
Peninsulas hold the biggest seabird colonies in the North of European Russia and 
tundra meadows with a high concentration of rare and red-listed species. The 
territory is famous for its ancient rock paintings and monuments of the Second 
World War.
In addition, in the end of 2013 four new nature monuments were established in 
the Murmansk Region. This is an important step towards conservation of pristine 
nature areas and biological diversity in Kandalaksha and Tersky districts of the 
Murmansk Region. One of them, Irin Mountain (Irin-Gora) covering an area of 
30 km², is located in the Kandalaksha municipality. Another area is located on 
the Tersky Shore of White Sea and protects old-growth coniferous forests with 
high floristic diversity and rare species of plants and lichens. Two smaller nature 
monuments, “Khyam-Ruchey” (Khyam Brook, 0,3 km²), and “Klyuchevoe boloto 
Turyego poluostrova” (Spring fen on the Tury Peninsula, ca. 3 km²) are located on 
the Tury Peninsula near the border of Kandalaksha Strict Nature Reserve. These 
protected areas are important for endemic and rare species of plants.
Planned PAs in the Murmansk Region constitute, at present, 9 214 km² (table 9)  
including planned Khibiny National Park and several regional level protected 
areas such as nature reserves (zakazniks) and nature monuments.
The establishment of the planned Khibiny National Park is most important for 
the conservation of the natural and cultural heritage of the whole Kola Peninsula. 
New protected areas and means of protection  
in the Republic of Karelia
Between March 2013 and December 2015 a total of 484 km² new protected areas 
were established in the Republic of Karelia, which increased the protection level 
from 4,7% to 4,9% (map 16, table 7). 
Planned protected areas cover 14 331 km² in the Republic of Karelia (table 
9). The first steps of the establishment of new PAs are usually performed by 
Karelian Research Centre of the Russian Academy of Sciences and NGOs which 
are carrying out scientific feasibility studies for the development of the protected 
area network (e.g. Feasibility study 2009). Many nature sites of high conservation 
value were revealed and recommended to be included in the Karelian PA network 
resulting from Ecological Gap analysis in northwest Russia (2007-2011) and the 
BPAN project (2011-2014) aimed at the analysis and assessment of the protected 
area network in northwest Russia. Proposals for the establishment of new PAs are 
presented to the regional and federal authorities. 
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New regional PAs are established only in accordance with programmes 
approved by the Russian state authorities. Therefore, planning of new protected 
areas is feasible only in cases where such plans are already included in the 
programmes of the Russian government (federal PAs: strict nature reserves and 
national parks) or the government of the Republic of Karelia (regional PAs: nature 
parks, nature reserves and nature monuments). The list of planned protected areas 
in the Republic of Karelia is a part of the Land Use Plan of the Republic of Karelia 
until 2030, approved by the government of the republic (Scheme 2012, Regulation 
2014). It contains two lists concerning the establishment of new protected areas. 
The first list consists of protected areas to be established in the first stage before 
2020. Since 2013, a total of 484 km² of new PAs from this list have been established.
The most important new protected areas are the Yupyauzhsuo regional nature 
reserve (Kalevala municipality) including 357 km² of the unique mire system which 
is one of the largest remaining undisturbed mire area in Fennoscandia. Several 
smaller new PAs protect old-growth taiga forest, and represent recreationally 
unique values, e,g. Gridino landscape reserve (84 km²; Kemi municipality); 
Kumi-Porog nature monument (35 km²; Kalevala municipality) and Vargachno-
Korbozerskoe nature monument (12 km²; Pudozh municipality) http://minprirody.
karelia.ru/ohrana-okruzhajucshej-sredy/osobo-ohranjaemye-prirodnye-territorii/. 
In 2017, the establishment of the proposed Ladoga Skerries National Park 
(proposed area of 1 231 km²) possessing a number of features of nation-wide 
importance, is expected.
The second list consists of perspective protected areas to be established in the 
second stage between 2020 and 2030, altogether 49 PAs covering totally 11 929 
km² (Maximov et al. 2014). These areas have high conservation value, for example 
habitats of regionally or nationally red-listed species. However, more detailed 
information is needed for the establishment.
Besides PAs in Karelia there are also water-protective forests of different 
categories (e.g. restricted forest belts along water bodies, coastal protective strips, 
protective forest for spawning rivers, etc.) which are excluded from human impact 
on the basis of the Forest and the Water Codes of the Russian Federation. 
Several sites of HCF forests are temporarily excluded from economic use based 
on a voluntary moratorium – a procedure of an agreement between economic 
entities and nature conservation state organizations and NGOs. This procedure is 
used, for example, in cases where the forest is leased by timber companies, and an 
immediate establishment of a protected area or the assignment of the territory as a 
protective forest is impossible.
New protected areas and means of protection  
in Arkhangelsk Region
Between March 2013 and December 2015 totally 787 km² new protected areas were 
established in the Arkhangelsk Region, which increased the protection % from 
8,0% to 8,2% (map 16, table 7). The newest protected area established after March 
2013 is Uftyga-Ileshsky Nature Reserve (787 km²) which was established in 2015.
There are more than 20 planned protected areas in the Arkhangelsk Region which 
are mentioned in such official documents as the Forest Plan of the Arkhangelsk 
Region and the Scheme of Territory Planning of the Arkhangelsk Region. Among 
them, the most important is the planned Dvinsko-Pinezhsky (another name is 
Verhneyulovsky) nature reserve which is aimed to protect a core area of the well-
known Dvina Forest, which is one of the largest spruce-dominated intact forest 
landscapes in the whole Europe. In spite of the fact, that the project of the nature 
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reserve received a positive conclusion of the state environmental expertise in 2013,  
it has not been established yet. The delay in the establishment of the nature reserve is 
caused by plans of several timber companies to harvest timber in the Dvina Forest. 
https://old.dvinaland.ru/region/map/
New protected areas and means of protection  
in the Republic of Komi
Inventory work of existing protected areas and other valuable nature areas in the 
Republic of Komi has aimed at identifying protected areas which have lost their 
environmental significance, and therefore could be abolished. At the same time, 
inventory work has been performed in the areas which have no protection status, 
but would be suitable for establishing protected areas to fill gaps in the biological 
and geographical representativeness of nature ecosystems, habitats and vegetation 
types in the existing PA network. Based on the results of the inventory work, 
recommendations for the optimization of the protected areas network in the Komi 
Republic have been prepared. Implementation of them will increase the total area 
of PAs to 64 000 km², or 15,4% of the republic.
The creation of an effectively managed PA system in the Komi Republic started 
in 2015, when the status and protection regime of the Don-Ty nature reserve 
(zakaznik) was changed. Don-Ty Lake and the system of Kadom Lakes constitute 
unique natural complex for the European North-East. These are relict lakes, 
representing the remains of a single periglacial reservoir formed in the basin of the 
upper course of the Vychegda River during the retreat of the glacier. The water 
areas of these lakes and the surrounding mires harbour populations of many 
species of migratory aquatic and semi-aquatic birds including rare and threatened 
species protected at the international, federal and regional levels. Formerly it has 
been defined as a mire reserve covering 79 km². After the inventory work, the 
Don-Ty area has been increased by almost 17 km² and it has received the status 
of a complex nature reserve with the area of 96 km² divided into three functional 
zones: strictly protected zone, recreational zone, and zone of traditional nature 
use. A zone of strict protection is devoted to minimize negative impact on the 
environment and conservation of the nature objects. Recreation zone is planned 
for the organization of suitable conditions for active rest of local people and 
development of tourism. In the zone of traditional nature use, residents of the rural 
Don settlement will be supported in safeguarding traditional livelihoods, as well as 
in the implementation of small business in agriculture and fisheries.
Unique palsa mires, tundra and forest-tundra ecosystems which are located at 
the extreme southern limit of the permafrost zone are under-represented in the 
existing PA network in the Republic of Komi. To protect them, preparatory work 
is underway to expand the area and status of the existing Intinsky mire reserve in 
order to establish a new complex state nature reserve “Chernorechensky”. This will 
be important for conservation of wetlands maintaining reproduction of waterfowl 
and for the organization of long-term ecological monitoring of permafrost and 
palsa mires. The territory of the planned complex nature reserve will be 255 km².
The protected area figures presented in this study may differ from the official ones 
due to the following reasons:
• All figures in this study cover only the terrestrial (including inland fresh 
water) part of the PA network in the study area. As discussed before, the 
marine protected areas on coastal and other marine waters are studied 
separately. National figures include often both.
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• In some cases protected areas have two different statuses or belong to two 
categories. In some reports they are therefore calculated twice, which twists 
the figure of such protected areas. Such mistakes were avoided in this study.
• As mentioned in the data description, in this study all data and calculations 
reflect the state of the protected area network in 2015.
• Different map projections and the geographic co ordinate system used should 
not give significant differences in rounded totals. However, sometimes such 
mistakes are possible. While the national coordinate systems may be more 
precise, the goal has been to get comparable figures for the whole study area.
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Spruce mire in Pyalma, Pudozhky District, the Republic of Karelia, Russia. In this study, the spruce mires 
are counted in spruce-dominated coniferous forests together with the mineral soil spruce forests.
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5 Biotope groups or ecosystems of the  
 study area (land cover analysis)
Jyri Mikkola
The ecosystems of the Barents Region include some of the largest and relatively 
intact forest ecosystems still remaining on Earth. As illustrated in the previous 
chapter the protected area networks of the regions have developed in a positive 
direction, and although the Aichi Target 11 has not yet been reached as a whole,  
the PA networks of the region include examples of large entities of protected areas 
that are unique from a global perspective. 
Apart from displaying statistics on the overall protected area coverage it is 
also necessary to look into the protection status of different biotope groups or 
ecosystems of the region. In this study, extensive land cover analyses have been 
carried out in order to illustrate the characteristics of the region, and especially 
with a focus on forests. This also has enabled the project to assess the protection 
level or status of different biotope groups (sub-chapters 5.1.-5.3). For an overview 
of methodologies and data sets, see Chapter 3.
5.1 
Total coverage of various biotopes or ecosystem types 
The distribution of the before mentioned generalized land cover classes is shown 
in map 18. For readability reasons the classes “spruce-dominated forests”, “pine-
dominated forests on mineral soils” and “pine-dominated forests on peatland” are 
combined into one class (“coniferous forests”) on this map. The main distribution 
of the aforementioned subclasses of coniferous forests is shown on maps 9 and 10 
in Chapter 2.3.
Absolute total figures by class as well as their percentual proportion are 
summarized in Table 10 (by the study area) and Table 11 (by administrative 
region).
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 Norrbotten Västerbotten Sweden Lapland Northern 
Ostrobothnia
Kainuu Finland Murmansk  Karelia Arkhangelsk Nenets  Komi Russia Study area, total
 km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
Coniferous forest 20 173 1,3 15 591 1,0 35 763 2,3 42 776 2,8 18 732 1,2 13 402 0,9 74 910 4,8 20 469 1,3 54 381 3,5 99 074 6,4 7 455 0,5 158 262 10,2 339 641 22,0 450 314 29,2
Mixed forest 13 980 0,9 11 427 0,7 25 408 1,6 10 932 0,7 4 889 0,3 2 881 0,2 18 702 1,2 24 028 1,6 29 519 1,9 61 283 4,0 2 697 0,2 104 352 6,8 221 878 14,4 265 988 17,2
Deciduous forest 22 245 1,4 13 787 0,9 36 032 2,3 8 647 0,6 3 273 0,2 1 879 0,1 13 799 0,9 27 714 1,8 21 486 1,4 64 853 4,2 2 248 0,1 57 654 3,7 173 955 11,3 223 787 14,5
Open wetland 16 187 1,0 7 296 0,5 23 483 1,5 16 175 1,0 3 662 0,2 1 447 0,1 21 284 1,4 19 057 1,2 31 952 2,1 67 989 4,4 43 002 2,8 43 730 2,8 205 728 13,3 250 495 16,2
Grassland 2 082 0,1 689 0,0 2 771 0,2 119 0,0 33 0,0 4 0,0 157 0,0 0 0,0 0 0,0 1 053 0,1 124 0,0 1 081 0,1 2 258 0,1 5 185 0,3
Tundra vegetation 10 532 0,7 3 427 0,2 13 959 0,9 10 634 0,7 1 003 0,1 824 0,1 12 461 0,8 40 238 2,6 4 0,0 316 0,0 109 048 7,1 42 958 2,8 192 564 12,5 218 984 14,2
Natural lack of 
vegetation 10 314 0,7 1 727 0,1 12 041 0,8 1 365 0,1 10 0,0 3 0,0 1 378 0,1 2 0,0 62 0,0 237 0,0 284 0,0 358 0,0 943 0,1 14 362 0,9
Glaciers 1 276 0,1 35 0,0 1 312 0,1 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 312 0,1
Agricultural land 213 0,0 688 0,0 902 0,1 692 0,0 2 539 0,2 457 0,0 3 689 0,2 43 0,0 1 505 0,1 6 508 0,4 4 0,0 1 827 0,1 9 887 0,6 14 477 0,9
Developed area 348 0,0 284 0,0 632 0,0 766 0,0 1 076 0,1 382 0,0 2 224 0,1 586 0,0 945 0,1 1 627 0,1 51 0,0 2 876 0,2 6 084 0,4 8 940 0,6
Water 7 982 0,5 4 265 0,3 12 247 0,8 6 122 0,4 1 802 0,1 2 883 0,2 10 808 0,7 11 200 0,7 32 766 2,1 5 212 0,3 11 326 0,7 4 413 0,3 64 917 4,2 87 972 5,7
Unidentified 416 0,03 143 0,01 560 0,04 737 0,05 398 0,03 291 0,02 1 426 0,09 114 0,01 148 0,01 101 0,01 356 0,02 10 0,00 729 0,05 2 715 0,18
Total 105 749 6,85 59 361 3,84 165 110 10,69 98 966 6,41 37 417 2,42 24 454 1,58 160 837 10,41 143 450 9,29 172 767 11,19 308 252 19,96 176 595 11,43 417 520 27,03 1 218 584 78,90 1 544 531 100,00
 Norrbotten Västerbotten Sweden Lapland Northern 
Ostrobothnia
Kainuu Finland Murmansk  Karelia Arkhangelsk Nenets  Komi Russia Study area, total
 km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of region
Coniferous forest 20 173 19,1 15 591 26,3 35 763 21,7 42 776 43,2 18 732 50,1 13 402 54,8 74 910 46,6 20 469 14,3 54 381 31,5 99 074 32,1 7 455 4,2 158 262 37,9 339 641 27,9 450 314 29,2
Mixed forest 13 980 13,2 11 427 19,3 25 408 15,4 10 932 11,0 4 889 13,1 2 881 11,8 18 702 11,6 24 028 16,8 29 519 17,1 61 283 19,9 2 697 1,5 104 352 25,0 221 878 18,2 265 988 17,2
Deciduous forest 22 245 21,0 13 787 23,2 36 032 21,8 8 647 8,7 3 273 8,7 1 879 7,7 13 799 8,6 27 714 19,3 21 486 12,4 64 853 21,0 2 248 1,3 57 654 13,8 173 955 14,3 223 787 14,5
Open wetland 16 187 15,3 7 296 12,3 23 483 14,2 16 175 16,3 3 662 9,8 1 447 5,9 21 284 13,2 19 057 13,3 31 952 18,5 67 989 22,1 43 002 24,4 43 730 10,5 205 728 16,9 250 495 16,2
Grassland 2 082 2,0 689 1,2 2 771 1,7 119 0,1 33 0,1 4 0,0 157 0,1 0 0,0 0 0,0 1 053 0,3 124 0,1 1 081 0,3 2 258 0,2 5 185 0,3
Tundra vegetation 10 532 10,0 3 427 5,8 13 959 8,5 10 634 10,7 1 003 2,7 824 3,4 12 461 7,7 40 238 28,0 4 0,0 316 0,1 109 048 61,8 42 958 10,3 192 564 15,8 218 984 14,2
Natural lack of vegetation 10 314 9,8 1 727 2,9 12 041 7,3 1 365 1,4 10 0,0 3 0,0 1 378 0,9 2 0,0 62 0,0 237 0,1 284 0,2 358 0,1 943 0,1 14 362 0,9
Glaciers 1 276 1,2 35 0,1 1 312 0,8 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 312 0,1
Agricultural land 213 0,2 688 1,2 902 0,5 692 0,7 2 539 6,8 457 1,9 3 689 2,3 43 0,0 1 505 0,9 6 508 2,1 4 0,0 1 827 0,4 9 887 0,8 14 477 0,9
Developed area 348 0,3 284 0,5 632 0,4 766 0,8 1 076 2,9 382 1,6 2 224 1,4 586 0,4 945 0,5 1 627 0,5 51 0,0 2 876 0,7 6 084 0,5 8 940 0,6
Water 7 982 7,5 4 265 7,2 12 247 7,4 6 122 6,2 1 802 4,8 2 883 11,8 10 808 6,7 11 200 7,8 32 766 19,0 5 212 1,7 11 326 6,4 4 413 1,1 64 917 5,3 87 972 5,7
Unidentified 416 0,39 143 0,24 560 0,34 737 0,74 398 1,06 291 1,19 1 426 0,89 114 0,08 148 0,09 101 0,03 356 0,20 10 0,00 729 0,06 2 715 0,18
Total 105 749 100,00 59 361 100,00 165 110 100,00 98 966 100,00 37 417 100,00 24 454 100,00 160 837 100,00 143 450 100,00 172 767 100,00 308 252 100,00 176 595 100,00 417 520 100,00 1 218 584 100,00 1 544 531 100,00
Table 10. Landcover in the study area by country.
Table 11. Landcover in the regions of the study area.
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 Norrbotten Västerbotten Sweden Lapland Northern 
Ostrobothnia
Kainuu Finland Murmansk  Karelia Arkhangelsk Nenets  Komi Russia Study area, total
 km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
km2 % of the 
study area
Coniferous forest 20 173 1,3 15 591 1,0 35 763 2,3 42 776 2,8 18 732 1,2 13 402 0,9 74 910 4,8 20 469 1,3 54 381 3,5 99 074 6,4 7 455 0,5 158 262 10,2 339 641 22,0 450 314 29,2
Mixed forest 13 980 0,9 11 427 0,7 25 408 1,6 10 932 0,7 4 889 0,3 2 881 0,2 18 702 1,2 24 028 1,6 29 519 1,9 61 283 4,0 2 697 0,2 104 352 6,8 221 878 14,4 265 988 17,2
Deciduous forest 22 245 1,4 13 787 0,9 36 032 2,3 8 647 0,6 3 273 0,2 1 879 0,1 13 799 0,9 27 714 1,8 21 486 1,4 64 853 4,2 2 248 0,1 57 654 3,7 173 955 11,3 223 787 14,5
Open wetland 16 187 1,0 7 296 0,5 23 483 1,5 16 175 1,0 3 662 0,2 1 447 0,1 21 284 1,4 19 057 1,2 31 952 2,1 67 989 4,4 43 002 2,8 43 730 2,8 205 728 13,3 250 495 16,2
Grassland 2 082 0,1 689 0,0 2 771 0,2 119 0,0 33 0,0 4 0,0 157 0,0 0 0,0 0 0,0 1 053 0,1 124 0,0 1 081 0,1 2 258 0,1 5 185 0,3
Tundra vegetation 10 532 0,7 3 427 0,2 13 959 0,9 10 634 0,7 1 003 0,1 824 0,1 12 461 0,8 40 238 2,6 4 0,0 316 0,0 109 048 7,1 42 958 2,8 192 564 12,5 218 984 14,2
Natural lack of 
vegetation 10 314 0,7 1 727 0,1 12 041 0,8 1 365 0,1 10 0,0 3 0,0 1 378 0,1 2 0,0 62 0,0 237 0,0 284 0,0 358 0,0 943 0,1 14 362 0,9
Glaciers 1 276 0,1 35 0,0 1 312 0,1 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 312 0,1
Agricultural land 213 0,0 688 0,0 902 0,1 692 0,0 2 539 0,2 457 0,0 3 689 0,2 43 0,0 1 505 0,1 6 508 0,4 4 0,0 1 827 0,1 9 887 0,6 14 477 0,9
Developed area 348 0,0 284 0,0 632 0,0 766 0,0 1 076 0,1 382 0,0 2 224 0,1 586 0,0 945 0,1 1 627 0,1 51 0,0 2 876 0,2 6 084 0,4 8 940 0,6
Water 7 982 0,5 4 265 0,3 12 247 0,8 6 122 0,4 1 802 0,1 2 883 0,2 10 808 0,7 11 200 0,7 32 766 2,1 5 212 0,3 11 326 0,7 4 413 0,3 64 917 4,2 87 972 5,7
Unidentified 416 0,03 143 0,01 560 0,04 737 0,05 398 0,03 291 0,02 1 426 0,09 114 0,01 148 0,01 101 0,01 356 0,02 10 0,00 729 0,05 2 715 0,18
Total 105 749 6,85 59 361 3,84 165 110 10,69 98 966 6,41 37 417 2,42 24 454 1,58 160 837 10,41 143 450 9,29 172 767 11,19 308 252 19,96 176 595 11,43 417 520 27,03 1 218 584 78,90 1 544 531 100,00
 Norrbotten Västerbotten Sweden Lapland Northern 
Ostrobothnia
Kainuu Finland Murmansk  Karelia Arkhangelsk Nenets  Komi Russia Study area, total
 km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of region
Coniferous forest 20 173 19,1 15 591 26,3 35 763 21,7 42 776 43,2 18 732 50,1 13 402 54,8 74 910 46,6 20 469 14,3 54 381 31,5 99 074 32,1 7 455 4,2 158 262 37,9 339 641 27,9 450 314 29,2
Mixed forest 13 980 13,2 11 427 19,3 25 408 15,4 10 932 11,0 4 889 13,1 2 881 11,8 18 702 11,6 24 028 16,8 29 519 17,1 61 283 19,9 2 697 1,5 104 352 25,0 221 878 18,2 265 988 17,2
Deciduous forest 22 245 21,0 13 787 23,2 36 032 21,8 8 647 8,7 3 273 8,7 1 879 7,7 13 799 8,6 27 714 19,3 21 486 12,4 64 853 21,0 2 248 1,3 57 654 13,8 173 955 14,3 223 787 14,5
Open wetland 16 187 15,3 7 296 12,3 23 483 14,2 16 175 16,3 3 662 9,8 1 447 5,9 21 284 13,2 19 057 13,3 31 952 18,5 67 989 22,1 43 002 24,4 43 730 10,5 205 728 16,9 250 495 16,2
Grassland 2 082 2,0 689 1,2 2 771 1,7 119 0,1 33 0,1 4 0,0 157 0,1 0 0,0 0 0,0 1 053 0,3 124 0,1 1 081 0,3 2 258 0,2 5 185 0,3
Tundra vegetation 10 532 10,0 3 427 5,8 13 959 8,5 10 634 10,7 1 003 2,7 824 3,4 12 461 7,7 40 238 28,0 4 0,0 316 0,1 109 048 61,8 42 958 10,3 192 564 15,8 218 984 14,2
Natural lack of vegetation 10 314 9,8 1 727 2,9 12 041 7,3 1 365 1,4 10 0,0 3 0,0 1 378 0,9 2 0,0 62 0,0 237 0,1 284 0,2 358 0,1 943 0,1 14 362 0,9
Glaciers 1 276 1,2 35 0,1 1 312 0,8 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 312 0,1
Agricultural land 213 0,2 688 1,2 902 0,5 692 0,7 2 539 6,8 457 1,9 3 689 2,3 43 0,0 1 505 0,9 6 508 2,1 4 0,0 1 827 0,4 9 887 0,8 14 477 0,9
Developed area 348 0,3 284 0,5 632 0,4 766 0,8 1 076 2,9 382 1,6 2 224 1,4 586 0,4 945 0,5 1 627 0,5 51 0,0 2 876 0,7 6 084 0,5 8 940 0,6
Water 7 982 7,5 4 265 7,2 12 247 7,4 6 122 6,2 1 802 4,8 2 883 11,8 10 808 6,7 11 200 7,8 32 766 19,0 5 212 1,7 11 326 6,4 4 413 1,1 64 917 5,3 87 972 5,7
Unidentified 416 0,39 143 0,24 560 0,34 737 0,74 398 1,06 291 1,19 1 426 0,89 114 0,08 148 0,09 101 0,03 356 0,20 10 0,00 729 0,06 2 715 0,18
Total 105 749 100,00 59 361 100,00 165 110 100,00 98 966 100,00 37 417 100,00 24 454 100,00 160 837 100,00 143 450 100,00 172 767 100,00 308 252 100,00 176 595 100,00 417 520 100,00 1 218 584 100,00 1 544 531 100,00
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Highlights
Of the study area, 91,3% is covered by only five major land cover classes – three 
main classes of forest plus open wetlands and tundra vegetation. Another 5,7%  
are inland waters. Other main land cover classes occupy less than 1% each.
The Russian part, which occupies 78,9% of the whole of the study area, also 
holds more than a half of each land cover class, except grasslands (43,5%), 
naturally bare ground (6,6%) and glaciers (of which it has none) - sometimes the 
absolutely dominant part of a class. Still, remarkable is the Russian share of mixed 
forests (221 880 km² of 265 990 km² or 83,4%), and of open wetlands (205 730 km² 
of 250 495 km² or 82,1%). Of coniferous forests in the study area, 75,4% is located 
in Russia, and it has as much as 91% of the spruce-dominated coniferous forests in 
the study area, whereas Russia`s share of the pine-dominated coniferous forests is 
significantly lower, 61,6%.
Sweden (10,7%) and Finland (10,4%) together hold 21,1% of the study area, 
but 24,6% of the total area of coniferous forests in the study area (8% in Sweden 
and 16% in Finland. Of the pine-dominated coniferous forest in the study area, 
28,3% are located in Finland, and of the pine-dominated coniferous forests in the 
study area, Finland´s share is even higher – 40,3%. This is explained except by the 
relatively large share of the natural pine-mires in the Finnish landscape, also by the 
high amount of drained peatland located in the middle boreal part of the Finnish 
study area.
Of all croplands in the study area, 25,5% are located in Finland (3 690 of 14 480 
km²), as are 24,9% of other developed areas (2 225 of 8 940 km²), even though the 
Finnish part represents only 10,4% of the total study area.
Sweden holds 53,4% (2 771 of 5 185 km²) of grasslands in the study area, though 
the total figures for this class may be very approximate, due to the relatively little 
area occupied by this biotope group and high similarity with some other classes on 
satellite images.
Sweden is the only country that has glaciers (1 310 km²) in the study area.
Even a quick glance on the maps 6 and 7 reveals that except in the vicinity of the 
Finnish and Russian border, the Norwegian forests in northern Norway are pretty 
isolated from the well-connected main body of the Fennoscandian and northwest 
Russian forests (by alpine, or oroarctic tundra – Aksenov et. al 2015).
On regional level, the largest bodies of coniferous forests in the study area are 
found in the Republic of Komi (together 158 260 km², 35,1% of all coniferous forests 
in the study area) and the Arkhangelsk Region (99 070 km², 22,0%). Similarly, 
the Republic of Komi also has 39,2% (104 350 km²) of the mixed forests, while the 
Arkhangelsk Region, even without its Arctic islands, is the leader in the area of 
open wetlands (67 990 km², 27,1%).
The largest total area of vegetation covered tundra territories in a single 
administrative region is located in the Nenets Autonomous District, with 109 050 
km² (49,8% of the total in the study area). The area of tundra vegetation is also 
significant in the Murmansk Region (40 240 km², 18,4%),; in the Republic of Komi 
(42 960 km², 19,6%),mainly on the Ural Mountains; in Lapland, Finland; and in 
Västerbotten and Norrbotten in Sweden.
W Map 18. Land cover in the study area and in Southern Finland outside it. Note: in the 
areas where the land cover consists of fine-featured mosaic of different land cover classes, the 
map exaggerates the proportion of the most common class included in the mosaic, and thus 
overdramatizes the differences between two areas where the dominant land cover classes are 
different from each other.
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However, the percentage figures indicating the proportion of each land cover 
class of the total area of the study area tell much more than the absolute figures 
(Table 10). 
Nearly all percentage figures for Russia are close to the average figures for the 
study area as a whole. This is not surprising since, as mentioned before, Russia 
has 78,9% of the total study area landmass and thus makes the biggest input in 
the averages. So, it is particularly interesting to study the deviations of the Nordic 
countries from the Russia-dominated study area´s average figures, especially the 
figures concerning forests.
All types of forests together cover 60,9% (940 090 km²) of the study area 
(table 12, 13, 14, 15). The Russian part, as usual, has a similar figure of 60,4%; in 
Finland and Sweden the figures are 66,8% (107 410 km²) and 58,9% (97 203 km²) 
respectively. The significantly higher figure for Finland is due to 2 main factors: 
1) The proportion of naturally treeless tundra areas is significantly lower in the 
Finnish part of the study area than in those of Sweden and Russia (8,6%, 15,7%  
and 15,9% respectively), and 2) Intensive mire ditching has transformed vast areas 
of naturally open mires and fens into forested peatlands in the Finnish study area, 
especially in its middle boreal part.
Coniferous forests occupy more than a quarter of the study area – 29,2% (450 314 
km²) ; in the Russian part of the study area the figure is 27,9%. The study area in 
Finland has remarkably higher coverage of coniferous forests – 46,6%, the study 
area in Sweden on the other hand remarkably lower – 21,7%.
In regard to proportion of mixed forests, the study area parts of Russia (18,2%), 
Sweden (15,4%) and Finland (11,63%) differ from each other some.
When it comes to coverage by deciduous forests (including both natural and 
secondary ones), in its study area Sweden has 21,8%, Russia (14,3%) has almost 
identical figure with the average for the whole of the study area (14,5%), and 
Finland has 8,6%.
To analyze the deviations between the countries beyond the reasons following 
from differences in the total coverage of forests in the study part of each country, 
an overview on the coniferous forest – mixed forest – deciduous forest –ratio by 
country is needed:
In the Swedish study area coniferous forests cover 36,8%, mixed forests 26,1% 
and deciduous forests 37,1% of the total area of all forests. In the Finnish study 
area the correspondent figures are 69,7% (almost twice that of Sweden), 17,4% and 
12,9% (only a bit over one third of that of Sweden), and in the Russian study area 
46,2%, 30,2% and 23,6%.
Coniferous and mixed forests combined cover 76,1% of the total area of forests 
in the study area (in Finland 87,1%, in Russia 76,3%, and in Sweden 62,9% – the 
differences being significant).
Before mentioned differences are also clearly visible on the landcover map 
and even directly on satellite images on the Internet (Google Maps, https://www.
google.fi/maps/@68.0652198,27.1907297,368129m/data=!3m1!1e3?hl=en)
In the study area Russia (16,9%) has the highest coverage by open wetlands, 
followed by the study area as a whole (16,2%), Sweden (14,2%), and Finland 
(13,2%).
The two major treeless land cover classes other than wetlands and glaciers 
– tundra vegetation and natural lack of vegetation (like bare rocks) – are often 
associated with each other and form the treeless tundra or high altitude ecosystem 
mosaic. Together they cover 15,1% of the study area (233 350 km²) . Among the 
study area’s sub-parts, Russia has the highest coverage (15,9%), almost similar with 
Sweden (15,7%), Finland tailing with 8,6%.
91Reports of the Finnish Environment Institute  33 | 2017
 Sweden Finland Russia Study area, 
total
 km2 % of 
region
km2 % of 
region
km2 % of 
region
km2 % of 
region
All coniferous forest 35 763 21,7 74 910 46,6 339 641 27,9 450 314 29,2
Spruce-dominated coniferous forest 11 754 7,1 7 348 4,6 192 847 15,8 211 949 13,7
All pine-dominated coniferous forest 24 010 14,5 67 561 42,0 146 795 12,0 238 366 15,4
Pine-dominated coniferous forest on mineral soil 22 634 13,8 46 650 29,0 117 226 9,6 186 510 12,1
Pine-dominated coniferous forest on peatland 1 376 0,8 20 911 13,0 29 568 2,4 51 855 3,4
Mixed forest 25 408 15,4 18 702 11,6 221 878 18,2 265 988 17,2
Deciduous forest 36 032 21,8 13 799 8,6 173 955 14,3 223 787 14,5
All forest 97 203 58,9 107 411 66,8 735 475 60,4 940 089 60,9
Table 12. Forest coverage in the study area.
 Norrbotten Västerbotten Sweden
 km2 % 
of region
km2 % 
of region
km2 % 
of region
All coniferous forest 20 173 19,1 15 591 26,3 35 763 21,7
Spruce-dominated coniferous forest 5 243 5,0 6 511 11,0 11 754 7,1
All pine-dominated coniferous forest 14 930 14,1 9 080 15,3 24 010 14,5
Pine-dominated coniferous forest on mineral soil 13 941 13,2 8 693 14,6 22 634 13,8
Pine-dominated coniferous forest on peatland 989 0,9 387 0,7 1 376 0,8
Mixed forest 13 980 13,2 11 427 19,3 25 408 15,4
Deciduous forest 22 245 21,0 13 787 23,2 36 032 21,8
All forest 56 398 53,3 40 805 68,7 97 203 58,9
Table 13. Forest coverage in the Swedish study area.
 Lapland Northern 
Ostrobothnia
Kainuu Finland
km2 % 
of region
km2 % 
of region
km2 % 
of region
km2 % 
of region
All coniferous forest 42 776 43,2 18 732 50,1 13 402 54,8 74 910 46,6
Spruce-dominated coniferous forest 4 413 4,5 1 588 4,2 1 347 5,5 7 348 4,6
All pine-dominated coniferous forest 38 363 38,8 17 144 45,8 12 055 49,3 67 561 42,0
Pine-dominated coniferous forest on mineral soil 29 578 29,9 10 009 26,7 7 063 28,9 46 650 29,0
Pine-dominated coniferous forest on peatland 8 784 8,9 7 134 19,1 4 992 20,4 20 911 13,0
Mixed forest 10 932 11,0 4 889 13,1 2 881 11,8 18 702 11,6
Deciduous forest 8 647 8,7 3 273 8,7 1 879 7,7 13 799 8,6
All forest 62 355 63,0 26 894 71,9 18 163 74,3 107 411 66,8
Table 14. Forest coverage in the Finnish study area.
Among the administrative regions, the highest coverage by coniferous forests 
has Kainuu (Finland) with 54,8%, followed by Northern Ostrobothnia (Finland) 
with 50,1%, Lapland (Finland) with 43,2%, and the Republic of Komi (Russia) with 
37,9%. In other regions the proportion does not exceed 35%; at its lowest the figure 
is in the Nenets Autonomous District with 4,2%.
The regions with the largest proportions of coniferous forest cover also lead in 
the combined coniferous + mixed figures, but in a different order: Kainuu (Finland) 
92  Reports of the Finnish Environment Institute  33 | 2017
with 66,6%, Northern Ostrobothnia (Finland) with 63,1%, the Republic of Komi 
(Russia) with 62,9%, Lapland (Finland) with 54,3%, the Arkhangelsk Region 
(Russia) with 52,0%, the Republic of Karelia (Russia) with 48,6%, and Västerbotten 
(Sweden) with 45,5%. In the rest of the regions, the figure is lower than 45%.
The frontrunners in the proportion of open wetland area coverage, with 
proportions exceeding 15%, are three Russian regions: Nenets Autonomous District 
(24,4%), Arkhangelsk Region with 22,1%, and the Republic of Karelia (18,5%), 
followed by Lapland, Finland (16,3%) and Norrbotten, Sweden (15,3%).
The highest proportion of the classes “tundra vegetation” and “natural lack of 
vegetation” combined, is found in Russia’s Nenets Autonomous District (62,9%).
The Republic of Karelia (Russia) has clearly the biggest coverage by inland water 
area (19,0%), having major parts of the largest lakes in the study area (and for that 
matter in the whole of Europe): Lake Ladoga and Lake Onega. The only other 
region exceeding 10% is Kainuu (Finland) with 11,8%.
Possible reasons for differences in the proportion of  
different types of forests 
The deviations between the countries in the proportion of coniferous forests cannot 
be explained by different thresholds used in the classification of different types 
of forests. For example, to be classified as coniferous, a forest stand in Finland 
has to have over 75% of its timber volume in coniferous trees; the correspondent 
threshold in Sweden is 70%, and in Russia the tree-species dominance is calculated 
on the basis of the dominant canopy-layer. Thus, despite the Finnish forests 
having the highest threshold to become classified as coniferous, they still have the 
highest proportion of their total area classified as coniferous. In deciduous forests 
Finland having the highest threshold may have some impact, as the proportion of 
deciduous forests in the Finnish study area is significantly lower than in the two 
other countries.
Differences in silvicultural practices offer a very obvious explanation for 
deviations between Finland and Russia. In Sweden and Finland it is a common 
practice to regenerate forests for pine or spruce (and to a lesser extent for birch), 
either by planting, sowing or natural seeding from retention trees left specifically 
for this purpose. Majority of these young stands then develop a mixed (conifer-
deciduous) tree-species composition though, but in the pre-commercial thinnings 
the proportion of less-wanted species (most commonly the deciduous species) in 
the stand is significantly reduced. In Russia neither active regeneration measures 
Table 15. Forest coverage in the Russian study area.
 Murmansk Karelia Arkhangelsk Nenets Komi Russia
 km2 % of region km2 % of region km2 % of region km2 % of region km2 % of region km2 % of region
All coniferous forest 20 469 14,3 54 381 31,5 99 074 32,1 7 455 4,2 158 262 37,9 339 641 27,9
Spruce-dominated coniferous forest 7 314 5,1 9 892 5,7 57 695 18,7 7 019 4,0 110 927 26,6 192 847 15,8
All pine-dominated coniferous forest 13 155 9,2 44 489 25,8 41 380 13,4 436 0,2 47 335 11,3 146 795 12,0
Pine-dominated coniferous forest on mineral soil 12 935 9,0 36 110 20,9 29 636 9,6 436 0,2 38 108 9,1 117 226 9,6
Pine-dominated coniferous forest on peatland 220 0,2 8 379 4,8 11 743 3,8 0 0,0 9 226 2,2 29 568 2,4
Mixed forest 24 028 16,8 29 519 17,1 61 283 19,9 2 697 1,5 104 352 25,0 221 878 18,2
Deciduous forest 27 714 19,3 21 486 12,4 64 853 21,0 2 248 1,3 57 654 13,8 173 955 14,3
All forest 72 211 50,3 105 386 61,0 225 210 73,1 12 401 7,0 320 268 76,7 735 475 60,4
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after final fellings nor the pre-commercial thinnings of young stands have so far 
been a very common or established silvicultural practice, and thus the young 
stands there tend to develop and then retain their (often deciduous-dominated) 
composition, and later develop into mixed forests.
The significance of the silvicultural practices is confirmed when comparing  
the proportion of HCV forests in the coniferous forests in Finland and Russia.  
Of all the coniferous forest in the Russian study area 47,4% is classified as HCVFs 
(and using the Nordic criteria the figure would be even higher), whereas the 
corresponding figure in the Finnish study area is 28,9%, leaving 70,1% of the 
coniferous forests there into the class of more or less managed forests (even 
though the figures for HCV forests may be underestimates). In spruce-dominated 
coniferous forests the difference between Russia (62,9%) and Finland (40%) is 
significant as well, but in the pine-dominated coniferous forests the figures (27,1% 
for Russia and 27,6% for Finland) are almost equal. Considering that 1) In the 
natural conditions the proportion of the coniferous forests in the total amount of 
forests would be more or less equal in Sweden, Finland and Russia, and 2) That 
the ratio of the total amount of spruce-dominated coniferous forests to the total 
amount of pine-dominated coniferous forests in the Finnish study area is appr. 1:9 
and in the Russian study area appr. 1: 0,75, the difference in the proportions of the 
coniferous forests in the total amount of the forests are mainly due to the amount 
of managed pine-dominated forests in Finland and the silvicultural practices 
applied in these forests. 
However, this is not the whole truth even considering the deviations between 
the Finnish study area and those parts of the Russian study area that are located in 
the vicinity of Finland in the Fennoscandian Shield area (the Republic of Karelia, 
Murmansk Region), but especially does not explain the deviations between the 
Finnish and the Swedish study area at all, as the silvicultural practices in the two 
latter ones are more or less similar to each other. One possible explanation is 
related to timing: Outside the rather densely populated lowland areas near the 
coast of Bothnian Bay and in the lower Tornio (Torneå) River valley, where the vast 
majority of mineral soil forests have been in more or less intensive forestry use for 
a long time, Sweden and Finland have taken somewhat different paths during the 
last decades. 
During and after WW II, large scale industrial clearcuttings were carried out in 
previously natural or semi-natural forest areas almost everywhere in the Finnish 
study area (especially on the state land), and expanded from several “bridge-
heads” outwards, leading to a situation in which there are currently plenty of 
 Murmansk Karelia Arkhangelsk Nenets Komi Russia
 km2 % of region km2 % of region km2 % of region km2 % of region km2 % of region km2 % of region
All coniferous forest 20 469 14,3 54 381 31,5 99 074 32,1 7 455 4,2 158 262 37,9 339 641 27,9
Spruce-dominated coniferous forest 7 314 5,1 9 892 5,7 57 695 18,7 7 019 4,0 110 927 26,6 192 847 15,8
All pine-dominated coniferous forest 13 155 9,2 44 489 25,8 41 380 13,4 436 0,2 47 335 11,3 146 795 12,0
Pine-dominated coniferous forest on mineral soil 12 935 9,0 36 110 20,9 29 636 9,6 436 0,2 38 108 9,1 117 226 9,6
Pine-dominated coniferous forest on peatland 220 0,2 8 379 4,8 11 743 3,8 0 0,0 9 226 2,2 29 568 2,4
Mixed forest 24 028 16,8 29 519 17,1 61 283 19,9 2 697 1,5 104 352 25,0 221 878 18,2
Deciduous forest 27 714 19,3 21 486 12,4 64 853 21,0 2 248 1,3 57 654 13,8 173 955 14,3
All forest 72 211 50,3 105 386 61,0 225 210 73,1 12 401 7,0 320 268 76,7 735 475 60,4
94  Reports of the Finnish Environment Institute  33 | 2017
forest 30-80 years of age (results of the national forest inventory in http://www.
paikkatietoikkuna.fi/web/fi/kartta), meaning that they (when managed) already 
have been through silvicultural operations. It has been a common practice to 
significantly reduce the proportion of the deciduous trees in the managed forest 
stands. The result is most dramatically visible in the watershed areas of central 
Lapland (map 10), where non-mature pine-dominated forests rule the forest 
landscape. In the Swedish study area, on the other hand, the industrial commercial 
loggings have proceeded more systematically starting from coastal areas and the 
river valleys and moving step by step towards harder-to-access areas on higher 
grounds and closer to the fells. In the Swedish part of the study area, 4,8% of the 
forests are classified as young stands (including recent final-felling areas), and as 
such classified as mixed forest in this study. It is highly likely that somewhere in 
near future, due to dominant silviculture practices, the majority of these will turn 
into coniferous forest, thus evening up the current difference in proportion of 
coniferous forests in the Swedish and Finnish study areas. 
When it comes to the most northwestern parts of the Russian part of the study 
area, in the northern part of the Republic of Karelia, the industrial clear-cuttings 
have in the 1900’s and until today more or less systematically proceeded from 
the Murmansk railroad in the east towards west, creating vast post-cutting forest 
landscapes dominated by secondary mixed or deciduous forests, and leaving only 
the previously most intact forest landscapes and tracts (most of them bordering 
to Finland) plus some semi-natural forest areas connecting them to represent 
coniferous forest. In the western part of the Murmansk Region, in addition to 
large scale commercial logging, vast forest fires have been a significant factor 
in modifying the forest landscape towards an increased proportion of mixed 
and deciduous forest, whereas intensive monitoring and effective prevention of 
wildfires has all but eliminated fire as an factor in forest regeneration in Sweden 
and Finland.
Another very probable factor contributing to deviations in the forest 
landscape in adjacent areas in Sweden, Finland and Russia, is the varying role 
of domesticated reindeer (Rangifer tarandus domesticus) and wild reindeer (both 
Rangifer tarandus tarandus and Rangifer Tarandus Fennicus). The leaves and 
sprouts of deciduous trees are a part of reindeer´s summertime diet (Nieminen 
2014, Helle et al. 1998), and thus the reindeer may have a significant impact on 
regeneration of the deciduous trees. This applies both natural and managed 
forest. In Finland the reindeer husbandry area covers 122 936 km², or 76,4% of 
the Finnish study area, and is completely located within the study area limits. 
The size of the summer herd is app. 300 000 heads (2,4 heads / km²) (http://
jounikitti.fi/suomi/porot/porotalous.html), which creates a rather intensive 
grazing pressure. In Sweden the reindeer husbandry area covers the whole study 
area (165 110 km²) plus vast areas south of it; the summer herd in the study area 
being app. 317 000 heads (1,9 heads / km²) strong (https://www.sametinget.se/
statistik/renhjorden) – significantly less per km² than that in Finland. In Finland 
the annual grazing cycle is confined to the grazing areas of each of the 54 local 
reindeer herders’ associations, whereas in the Swedish study area, on vast areas 
between the Bothnian Bay coastline and the foothills of the Scandes, the summer 
grazing of reindeer is banned, and only wintertime grazing is allowed (http://
jounikitti.fi/suomi/porot/norjaruotsi.html., http://www.nordregio.se/Global/
Publications/Publications%202015/Teksti_finnish.pdf). Below the mountain birch 
forests in the Scandes, the difference in the amount of mixed forests and deciduous 
forests between the year-round grazing areas and winter-only grazing areas in 
the Swedish study area is rather well visible. The distinction to the Finnish areas 
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south of the mountain birch belt is also obvious, with the exception of the area 
just northwest of the Bothnian Bay, which does not belong to the Finnish reindeer 
husbandry area. 
In the northwestern part of the Russian study area, there is reindeer husbandry 
only in the central and eastern part of the Kola Peninsula in Murmansk Region. 
The reindeer husbandry areas both in Sweden and Finland would be natural 
territory for the mountain reindeer (Rangifer tarandus tarandus) and the forest 
reindeer (Rangifer tarandus fennicus), but both subspecies are extinct in this area. 
In the Finnish study area wild forest reindeer live in areas south of the reindeer 
husbandry area, as well as in the adjacent areas in the Republic of Karelia in the 
Russian study area, but the remaining herds are small. In Murmansk Region there 
still is – depending on source – 2000-7000 wild mountain reindeer left (Nieminen 
2014, http://senc.hum.helsinki.fi/wiki/Peura). In any case this means serious under-
grazing compared to natural conditions, and has led to a situation where the 
proportion of both the mixed and the deciduous forests in the forest landscape is 
unnaturally high. The difference as compared to the Finnish side of the border, 
where the proportion of deciduous trees may be unnaturally low due to intensive 
reindeer grazing, becomes very dramatic.
Without much more thorough GIS-analysis it is impossible to accurately 
evaluate, how big part of the deviations in the forest landscape between the 
countries displayed on the land cover maps is just a result of differing national 
land cover-systems, and how much of the differences is real. But as many of these 
deviations are directly visible also on satellite images, it is rather safe to assume 
that significant differences occur also in reality.
5.2 
Level of biotope conservation in the study area
Data on land cover as presented in the previous sub-chapter enabled the project to 
analyze to what extent the main biotope groups of the study area are represented 
in the current protected area system. Information about the protection status of 
each generalized land cover class, i.e. how much of the biotope group is located 
within the existing PAs are given in table 16 (by study area and its national sub-
parts) and in tables 17, 18, 19 (by region). Various types of forests are reviewed 
more in detail in a similar manner in Chapter 5.3.
In comparison to the Aichi Target 11 and the protection level of 17%, the level 
is reached only in naturally bare grounds (43,3% within PAs), in glaciers and 
permanent snow (36,5%), and in grasslands (25%). In all the other land cover 
classes the protection % is trailing behind the 17% target, being at its highest in 
tundra vegetation (14,5%) and at its lowest (if not counting agricultural land and 
developed areas) in mixed forests (9,5%). 
On national level the 17% threshold is exceeded in naturally bare ground in the 
Finnish and Swedish study areas (79,7% and 42,4%, respectively), in grasslands 
in the Finnish and Swedish study areas (83,6% and 35,8%, respectively), in tundra 
vegetation in the Finnish and Swedish study areas (60% and 51%, respectively), in 
open wetlands in the Finnish and Swedish study areas (39% and 22%, respectively), 
in glaciers and permanent snow in the Swedish study area (36,5%) which holds 
100% of area belonging to this class in the whole study area, in deciduous forests in 
the Finnish and Swedish study areas (23,8% and 24,4%, respectively), and in inland 
waters in the Swedish study area (17,2%). In coniferous forests the Swedish study 
area (16,9%) almost reaches the threshold. 
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 Coniferous 
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%
Mixed 
forest
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%
Deciduous 
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%
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%
Grassland Protection 
%
Tundra 
vegetation
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%
Natural 
lack of 
vegetation
Protection 
%
Glaciers Protection 
%
Agri-
cultural 
land
Protection 
%
Developed 
area
Protection 
%
Fresh 
water
Protection 
%
Region km2  km2  km2  km2  km2  km2  km2  km2  km2  km2  km2  
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 0 100,0 23 0,6 24 1,1 1 767 16,3
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 0 100,0 456 4,6 452 7,4 5 391 8,3
Study area 61 311 13,6 25 373 9,5 23 418 10,5 31 911 12,7 1 297 25,0 32 290 14,7 6 223 43,3 479 36,5 487 3,4 479 5,4 9 260 10,5
Table 19. Conservation by biotope group in the Russian study area.
Table 16. Current biotope conservation by type pf biotope group in the study area.
 Coniferous 
forest 
Protection 
%
Mixed 
forest
Protection 
%
Deciduous 
forest
Protection 
%
Open 
wetland
Protection 
%
Grassland Protection 
%
Tundra 
vegetation
Protection 
%
Natural 
lack of 
vegetation
Protection 
%
Glaciers Protection 
%
Agri-
cultural 
land
Protection 
%
Developed 
varea
Protection 
%
Water Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2
Norrbotten 4 513 22,4 1 815 13,0 6 298 28,3 4 020 24,8 923 44,3 4 564 43,3 3 658 35,5 446 35,0 0 0,1 2 0,6 1 681 21,1
Västerbotten 1 536 9,8 376 3,3 2 486 18,0 1 154 15,8 69 10,1 2 562 74,8 1 451 84,0 32 92,4 8 1,2 1 0,2 421 9,9
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
Table 17. Conservation by biotope group in the Swedish study area.
 Coniferous 
forest 
Protection 
%
Mixed forest Protection 
%
Deciduous 
forest
Protection 
%
Open 
wetland
Protection 
%
Grassland Protection 
%
Tundra 
vegetation
Protection 
%
Natural 
lack of 
vegetation
Protection 
%
Agri- 
cultural 
land
Protection 
%
Developed 
area
Protection 
%
Fresh 
water
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2 km2 km2
Lapland 9 141 21,4 2 239 20,5 3 122 36,1 6 869 42,5 106 88,8 7 436 69,9 1 096 80,3 9 1,3 13 1,8 1 496 24,4
Northern 
Ostrobothnia 1 495 8,0 154 3,2 118 3,6 1 044 28,5 25 75,4 32 3,1 2 15,6 13 0,5 9 0,8 106 5,9
Kainuu 1 283 9,6 93 3,2 45 2,4 394 27,3 0 1,5 14 1,7 0 5,4 0 0,1 2 0,5 165 5,7
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 23 0,6 24 1,1 1 767 16,3
Table 18. Conservation by biotope group in the Finnish study area.
 Coniferous 
forest
Protection 
%
Mixed forest Protection 
%
Deciduous 
forest
Protection 
%
Open 
wetland
Protection 
%
Grassland Protection 
%
Tundra 
vegetation
Protection 
%
Natural 
lack of 
vegetation
Protection 
%
Agri-
cultural 
land
Protection 
%
Developed 
area
Protection 
%
Fresh 
water
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2 km2 km2
Murmansk 2 759 13,5 3 324 13,8 3 266 11,8 2 239 11,7 0 0,0 6 041 15,0 0 0,0 0 0,4 23 3,9 966 8,6
Karelia 3 289 6,0 1 381 4,7 704 3,3 1 548 4,8 0 0,0 2 54,6 7 11,7 38 2,5 40 4,3 1 558 4,8
Arkhangelsk 10 103 10,2 3 987 6,5 3 113 4,8 6 655 9,8 60 5,7 1 0,2 1 0,4 387 6,0 257 15,8 864 16,6
Nenets 8 0,1 0 0,0 1 0,1 2 009 4,7 1 1,1 2 007 1,8 0 0,0 0 0,0 0 0,8 1 351 11,9
Komi 27 184 17,2 12 004 11,5 4 266 7,4 5 978 13,7 112 10,4 9 633 22,4 8 2,3 30 1,7 132 4,6 652 14,8
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 456 4,6 452 7,4 5 391 8,3
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On regional level, the 17% threshold is exceeded in naturally bare ground in 
Norrbotten (35,5%), Västerbotten (84%) and Lapland (80,3%), in tundra vegetation 
in Norrbotten (43,3%), Västerbotten (74,8%), Lapland (69,9%), the Republic of 
Karelia (54,6%) and the Republic of Komi (22,4%), in open wetlands in Norrbotten 
(24,8%), Lapland (42,5%), Northern Ostrobohnia (28,5%), and Kainuu (27,3%), in 
grasslands in Norrbotten (44,3%), Lapland (88,8%) and Northern Ostrobothnia 
(75,4%), in deciduous forests in Norrbotten (28,3%), Västerbotten (18%) and 
Lapland (36,1%), in coniferous forests in Norrbotten (22,4%), Lapland (21,4%) and 
the Republic of Komi (17,2%), in mixed forests in Lapland (20,5%), and in inland 
waters in Norrbotten (21,1%) and Lapland (24,4%).
The most common biotope group within the existing PAs in the whole study 
area are coniferous forests with total of 61 300 km², and the least common (if not 
counting agricultural land and developed areas) grasslands with 1 297 km² (map 
19, table 20). The most common biotope group within the PAs in the Swedish 
study area are deciduous forests with total of 8 780 km². In the Finnish and the 
Russian study areas the most common biotope group within the PAs are coniferous 
forests with 11 920 km² (protection % 15,9) and 43 340 km² (protection % 12,8), 
respectively. The most uncommon (if the agricultural areas and developed area 
are not taken into account) biotope group within the study area PAs is in Sweden 
glaciers and permanent snow (480 km²) in Finland grasslands (130 km²) and in 
Russia naturally bare ground (16 km²).
The official plans to expand the PA network in the study area vary greatly from 
one country to another (map 20, table 8).
If the plans were fully implemented, the level of protection in the study area 
would rise to or above the 17% threshold (in addition to the biotopes that already 
have reached it) in following biotope groups: 1) Tundra vegetation, from 14,7% 
to 19,1%. This is mainly due to the Russian study area, where the protection 
percentage of tundra vegetation would rise by 4,9 percentage points from 9,2% 
to 14,1% (an increase of 9 390 km²). 2) Coniferous forests, from 13,6% to 17%. 
The main contributors are the Swedish (from 16,9% to 21,2%, an increase of 1 545 
km²) and Russian (from 13,6% to 16,8%, an increase of 15 330 km²) study areas. In 
addition to these, in open wetlands the protection % would rise close to the 17% 
threshold, from 12,7% to 16,3%, the main contributors again being the Swedish 
(from 22% to 26,6%, 1 080 km²) and Russian (from 9% to 12,7%, 7600 km²) study 
areas. In sthe study area as a whole, the protection % would increase at least some 
in all the landcover classes except in glaciers and permanent snow, in which it 
would remain as it is now – even though it can be expected that in reality the total 
area of (both protected and unprotected) glaciers within the study area will shrink 
in the future due to global warming. The biggest rise in protection % would be 
that of the tundra vegetation - 4,3 percentage points - and in protected area that of 
coniferous forests, 15 325 km².
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Map 19. Landcover within the existing PAs. u
Map 20. Landcover within the existing and planned PAs. uu
On the country level, the protection % rise from 16,9% to 21% in coniferous 
forests in the Swedish study area is the only change regarding any biotope 
reaching or exceeding the 17% threshold, that establishing the planned PAs would 
bring. The coniferous forests in the Russian study area would come close (from 
13,6% to 16,8%, an increase of 15 330 km²). The biggest increase in protection 
% would be 5,2 percentage points in inland waters in the Russian study area, 
followed closely by 4,9 percentage points in tundra vegetation in the Russian study 
area, and grasslands and open mires in the Swedish study area – both with 4,6 
percentage points. The biggest increase by area would be 13 735 km² in coniferous 
forests in the Russian study area. As most of the future development of the PA 
network in the Finnish study area is currently supposed to happen on voluntary 
basis, the official plans for additional protection are very modest, additional 0,6 
percentage points into the amount of protected open wetlands being the most 
significant planned input.
On the regional level (Tables 21, 22, 23), establishment of the planned PAs 
would mean new biotopes exceeding the 17% threshold as follows: in Murmansk 
Region in coniferous forests (from 13,5% to 23,7%), mixed forests (from 13,8% to 
23%), deciduous forests (from 11,8% to 18,6%) and tundra vegetation (from 15% to 
19,2%), in naturally bare ground in the Republic of Karelia (from 11,7% to 27,2%), 
and in the Arkhangelsk Region in inland waters (from 16,6% to 17,6%).
Although still not reaching the 17% threshold, in several biotope types in the 
Russian study regions there would be significant progress: In coniferous forests in 
the Republic of Karelia (from 6% to 15,1%) and in the Arkhangelsk Region (from 
10,2% to 16,6%), in mixed forests in the Republic of Karelia (from 4,7% to 11,9%), 
in deciduous forests in the Republic of Karelia (from 3,3% to 11,6%), in open 
wetlands in the Republic of Karelia (from 4,8% to 13,7%), and in inland waters 
in the republic of Karelia (from 4,8% to 12,1%). In Nenets Autonomous District 
implementation of the current official protection plans would significantly improve 
the current poor conservation situation: in coniferous forests from 0,1% to 2,5%, 
in mixed forests from zero to 2,8%, in grasslands from 1,1% to 6,4%, and in tundra 
vegetation from 1,8% to 8,9%. In the Swedish study area the rise in the protection 
% would be largely due to contribution by Norrbotten. In addition to before 
mentioned coniferous forest (from 22,4% to 28,4%), the most significant percentual 
rise in Norrbotten would happen in grasslands (from 44,3% to 50,3%) and open 
wetlands (from 24,8% to 30,2%). In the Finnish study area the only addition worth 
mentioning here would be in open wetlands in Northern Ostrobothnia, from 28,5% 
to 31,9%. 
The biggest increase by percentage points would be that in coniferous forests 
in the Murmansk Region - 10,3% percentage points – and in new PA area that in 
tundra vegetation in the Nenets Autonomous District, 7 715 km².
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Table 20. Landcover in the PA system in the study area.
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all 
mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grass-
land
Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Glaciers Proportion 
of all 
glaciers in 
the region
Agri-
cultural 
land
Proportion 
of all agri-
cultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation 
status
Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned 
PAs
Sweden 1 545 4,3 491 1,9 337 0,9 1 083 4,6 127 4,6 34 0,2 10 0,1 0 0,0 0 0,0 0 0,0 252 2,1
Finland 45 0,1 5 0,0 3 0,0 125 0,6 0 0,1 1 0,0 0 0,0 0 100,0 1 0,0 0 0,0 1 0,0
Russia 13 736 4,0 7 041 3,2 5 002 2,9 7 603 3,7 22 1,0 9 394 4,9 14 1,5 0 100,0 230 2,3 36 0,6 3 379 5,2
Study area 15 326 3,4 7 537 2,8 5 342 2,4 8 811 3,5 150 2,9 9 428 4,3 24 0,2 0 0,0 230 1,6 36 0,4 3 631 4,1
                        
In existing 
PAs 
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 0 100,0 23 0,6 24 1,1 1 767 16,3
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 0 100,0 456 4,6 452 7,4 5 391 8,3
Study area 61 311 13,6 25 373 9,5 23 418 10,5 31 911 12,7 1 297 25,0 32 290 14,7 6 223 43,3 479 36,5 487 3,4 479 5,4 9 260 10,5
                        
In existing 
and 
planned 
PAs
Sweden 7 593 21,2 2 682 10,6 9 121 25,3 6 257 26,6 1 120 40,4 7 159 51,3 5 119 42,5 479 36,5 8 0,9 3 0,5 2 354 19,2
Finland 11 964 16,0 2 491 13,3 3 288 23,8 8 432 39,6 131 83,7 7 482 60,0 1 098 79,7 0 100,0 24 0,6 24 1,1 1 768 16,4
Russia 57 079 16,8 27 737 12,5 16 351 9,4 26 033 12,7 196 8,7 27 078 14,1 30 3,2 0 100,0 685 6,9 488 8,0 8 770 13,5
Study area 76 637 17,0 32 910 12,4 28 761 12,9 40 722 16,3 1 447 27,9 41 718 19,1 6 247 43,5 479 36,5 717 5,0 515 5,8 12 891 14,7
Table 21. Landcover in the PA system in the Swedish study area.
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in the 
region
Mixed 
forest
Proportion 
of all mixed 
forest in the 
region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grass- 
land
Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Glaciers Proportion 
of all 
glaciers in 
the region
Agri- 
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation 
status Region km
2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned 
PAs
Norrbotten 1 208 6,0 409 2,9 293 1,3 873 5,4 124 6,0 32 0,3 10 0,1 0 0,0 0 0,0 0 0,1 200 2,5
Västerbotten 337 2,2 82 0,7 45 0,3 210 2,9 3 0,5 2 0,0 0 0,0 0 0,0 0 0,0 0 0,0 52 1,2
Sweden 1 545 4,3 491 1,9 337 0,9 1 083 4,6 127 4,6 34 0,2 10 0,1 0 0,0 0 0,0 0 0,0 252 2,1
                        
In existing 
PAs
Norrbotten 4 513 22,4 1 815 13,0 6 298 28,3 4 020 24,8 923 44,3 4 564 43,3 3 658 35,5 446 35,0 0 0,1 2 0,6 1 681 21,1
Västerbotten 1 536 9,8 376 3,3 2 486 18,0 1 154 15,8 69 10,1 2 562 74,8 1 451 84,0 32 92,4 8 1,2 1 0,2 421 9,9
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
                        
In existing 
and planned 
PAs
Norrbotten 5 721 28,4 2 224 15,9 6 590 29,6 4 893 30,2 1 047 50,3 4 596 43,6 3 668 35,6 446 35,0 0 0,2 2 0,7 1 881 23,6
Västerbotten 1 873 12,0 458 4,0 2 531 18,4 1 364 18,7 73 10,5 2 563 74,8 1 452 84,1 32 92,4 8 1,2 1 0,3 473 11,1
Sweden 7 593 21,2 2 682 10,6 9 121 25,3 6 257 26,6 1 120 40,4 7 159 51,3 5 119 42,5 479 36,5 8 0,9 3 0,5 2 354 19,2
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  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all 
mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grass-
land
Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Glaciers Proportion 
of all 
glaciers in 
the region
Agri-
cultural 
land
Proportion 
of all agri-
cultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation 
status
Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned 
PAs
Sweden 1 545 4,3 491 1,9 337 0,9 1 083 4,6 127 4,6 34 0,2 10 0,1 0 0,0 0 0,0 0 0,0 252 2,1
Finland 45 0,1 5 0,0 3 0,0 125 0,6 0 0,1 1 0,0 0 0,0 0 100,0 1 0,0 0 0,0 1 0,0
Russia 13 736 4,0 7 041 3,2 5 002 2,9 7 603 3,7 22 1,0 9 394 4,9 14 1,5 0 100,0 230 2,3 36 0,6 3 379 5,2
Study area 15 326 3,4 7 537 2,8 5 342 2,4 8 811 3,5 150 2,9 9 428 4,3 24 0,2 0 0,0 230 1,6 36 0,4 3 631 4,1
                        
In existing 
PAs 
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 0 100,0 23 0,6 24 1,1 1 767 16,3
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 0 100,0 456 4,6 452 7,4 5 391 8,3
Study area 61 311 13,6 25 373 9,5 23 418 10,5 31 911 12,7 1 297 25,0 32 290 14,7 6 223 43,3 479 36,5 487 3,4 479 5,4 9 260 10,5
                        
In existing 
and 
planned 
PAs
Sweden 7 593 21,2 2 682 10,6 9 121 25,3 6 257 26,6 1 120 40,4 7 159 51,3 5 119 42,5 479 36,5 8 0,9 3 0,5 2 354 19,2
Finland 11 964 16,0 2 491 13,3 3 288 23,8 8 432 39,6 131 83,7 7 482 60,0 1 098 79,7 0 100,0 24 0,6 24 1,1 1 768 16,4
Russia 57 079 16,8 27 737 12,5 16 351 9,4 26 033 12,7 196 8,7 27 078 14,1 30 3,2 0 100,0 685 6,9 488 8,0 8 770 13,5
Study area 76 637 17,0 32 910 12,4 28 761 12,9 40 722 16,3 1 447 27,9 41 718 19,1 6 247 43,5 479 36,5 717 5,0 515 5,8 12 891 14,7
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in the 
region
Mixed 
forest
Proportion 
of all mixed 
forest in the 
region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grass- 
land
Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Glaciers Proportion 
of all 
glaciers in 
the region
Agri- 
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation 
status Region km
2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned 
PAs
Norrbotten 1 208 6,0 409 2,9 293 1,3 873 5,4 124 6,0 32 0,3 10 0,1 0 0,0 0 0,0 0 0,1 200 2,5
Västerbotten 337 2,2 82 0,7 45 0,3 210 2,9 3 0,5 2 0,0 0 0,0 0 0,0 0 0,0 0 0,0 52 1,2
Sweden 1 545 4,3 491 1,9 337 0,9 1 083 4,6 127 4,6 34 0,2 10 0,1 0 0,0 0 0,0 0 0,0 252 2,1
                        
In existing 
PAs
Norrbotten 4 513 22,4 1 815 13,0 6 298 28,3 4 020 24,8 923 44,3 4 564 43,3 3 658 35,5 446 35,0 0 0,1 2 0,6 1 681 21,1
Västerbotten 1 536 9,8 376 3,3 2 486 18,0 1 154 15,8 69 10,1 2 562 74,8 1 451 84,0 32 92,4 8 1,2 1 0,2 421 9,9
Sweden 6 048 16,9 2 191 8,6 8 784 24,4 5 174 22,0 992 35,8 7 125 51,0 5 109 42,4 479 36,5 8 0,9 3 0,4 2 102 17,2
                        
In existing 
and planned 
PAs
Norrbotten 5 721 28,4 2 224 15,9 6 590 29,6 4 893 30,2 1 047 50,3 4 596 43,6 3 668 35,6 446 35,0 0 0,2 2 0,7 1 881 23,6
Västerbotten 1 873 12,0 458 4,0 2 531 18,4 1 364 18,7 73 10,5 2 563 74,8 1 452 84,1 32 92,4 8 1,2 1 0,3 473 11,1
Sweden 7 593 21,2 2 682 10,6 9 121 25,3 6 257 26,6 1 120 40,4 7 159 51,3 5 119 42,5 479 36,5 8 0,9 3 0,5 2 354 19,2
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Table 22. Landcover in the PA system in the Finnish study area.
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grassland Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Agri- 
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Lapland 0 0,0 0 0,0 0 0,0 0 0,0 0 0,1 0 0,0 0 0,0 0 0,1 0 0,0 0 0,0
Northern 
Ostrobothnia 45 0,2 5 0,1 3 0,1 125 3,4 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Kainuu 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Finland 45 0,1 5 0,0 3 0,0 125 0,6 0 0,1 1 0,0 0 0,0 1 0,0 0 0,0 1 0,0
                      
In existing PAs 
Lapland 9 141 21,4 2 239 20,5 3 122 36,1 6 869 42,5 106 88,8 7 436 69,9 1 096 80,3 9 1,3 13 1,8 1 496 24,4
Northern 
Ostrobothnia 1 495 8,0 154 3,2 118 3,6 1 044 28,5 25 75,4 32 3,1 2 15,6 13 0,5 9 0,8 106 5,9
Kainuu 1 283 9,6 93 3,2 45 2,4 394 27,3 0 1,5 14 1,7 0 5,4 0 0,1 2 0,5 165 5,7
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 23 0,6 24 1,1 1 767 16,3
                      
In existing and 
planned PAs
Lapland 9 141 21,4 2 239 20,5 3 122 36,1 6 869 42,5 106 88,8 7 436 69,9 1 096 80,3 9 1,3 13 1,8 1 496 24,4
Northern 
Ostrobothnia 1 540 8,2 159 3,3 121 3,7 1 169 31,9 25 75,4 32 3,2 2 15,6 13 0,5 9 0,8 107 5,9
Kainuu 1 283 9,6 93 3,2 45 2,4 394 27,3 0 1,5 14 1,7 0 5,4 0 0,1 2 0,5 165 5,7
Finland 11 964 16,0 2 491 13,3 3 288 23,8 8 432 39,6 131 83,7 7 482 60,0 1 098 79,7 24 0,6 24 1,1 1 768 16,4
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grassland Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Agri-
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Murmansk 2 102 10,3 2 202 9,2 1 888 6,8 806 4,2 0 0,0 1 679 4,2 0 0,0 0 0,0 5 0,9 529 4,7
Karelia 4 938 9,1 2 126 7,2 1 788 8,3 2 823 8,8 0 0,0 0 10,7 10 15,5 180 12,0 25 2,6 2 416 7,4
Arkhangelsk 6 377 6,4 2 339 3,8 1 159 1,8 2 077 3,1 16 1,5 0 0,0 4 1,8 50 0,8 3 0,2 50 1,0
Nenets 179 2,4 76 2,8 115 5,1 1 897 4,4 7 5,3 7 715 7,1 0 0,0 0 5,2 2 4,1 383 3,4
Komi 141 0,1 298 0,3 52 0,1 1 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 0,0 0 0,0
Russia 13 736 4,0 7 041 3,2 5 002 2,9 7 603 3,7 22 1,0 9 394 4,9 14 1,5 230 2,3 36 0,6 3 379 5,2
                      
In existing PAs
Murmansk 2 759 13,5 3 324 13,8 3 266 11,8 2 239 11,7 0 0,0 6 041 15,0 0 0,0 0 0,4 23 3,9 966 8,6
Karelia 3 289 6,0 1 381 4,7 704 3,3 1 548 4,8 0 0,0 2 54,6 7 11,7 38 2,5 40 4,3 1 558 4,8
Arkhangelsk 10 103 10,2 3 987 6,5 3 113 4,8 6 655 9,8 60 5,7 1 0,2 1 0,4 387 6,0 257 15,8 864 16,6
Nenets 8 0,1 0 0,0 1 0,1 2 009 4,7 1 1,1 2 007 1,8 0 0,0 0 0,0 0 0,8 1 351 11,9
Komi 27 184 17,2 12 004 11,5 4 266 7,4 5 978 13,7 112 10,4 9 633 22,4 8 2,3 30 1,7 132 4,6 652 14,8
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 456 4,6 452 7,4 5 391 8,3
                      
In existing and 
planned PAs
Murmansk 4 860 23,7 5 526 23,0 5 154 18,6 3 044 16,0 0 0,0 7 720 19,2 0 0,0 0 0,4 28 4,8 1 495 13,3
Karelia 8 228 15,1 3 506 11,9 2 492 11,6 4 372 13,7 0 0,0 3 65,3 17 27,2 218 14,5 65 6,9 3 974 12,1
Arkhangelsk 16 480 16,6 6 326 10,3 4 272 6,6 8 732 12,8 76 7,2 1 0,2 5 2,2 437 6,7 259 15,9 915 17,6
Nenets 186 2,5 76 2,8 116 5,2 3 906 9,1 8 6,4 9 721 8,9 0 0,0 0 5,2 2 4,9 1 734 15,3
Komi 27 325 17,3 12 302 11,8 4 318 7,5 5 979 13,7 112 10,4 9 633 22,4 8 2,3 30 1,7 133 4,6 652 14,8
Russia 57 079 16,8 27 737 12,5 16 351 9,4 26 033 12,7 196 8,7 27 078 14,1 30 3,2 685 6,9 488 8,0 8 770 13,5
Table 23. Landcover in the PA system in the Russian study area.
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  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grassland Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Agri- 
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Lapland 0 0,0 0 0,0 0 0,0 0 0,0 0 0,1 0 0,0 0 0,0 0 0,1 0 0,0 0 0,0
Northern 
Ostrobothnia 45 0,2 5 0,1 3 0,1 125 3,4 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Kainuu 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Finland 45 0,1 5 0,0 3 0,0 125 0,6 0 0,1 1 0,0 0 0,0 1 0,0 0 0,0 1 0,0
                      
In existing PAs 
Lapland 9 141 21,4 2 239 20,5 3 122 36,1 6 869 42,5 106 88,8 7 436 69,9 1 096 80,3 9 1,3 13 1,8 1 496 24,4
Northern 
Ostrobothnia 1 495 8,0 154 3,2 118 3,6 1 044 28,5 25 75,4 32 3,1 2 15,6 13 0,5 9 0,8 106 5,9
Kainuu 1 283 9,6 93 3,2 45 2,4 394 27,3 0 1,5 14 1,7 0 5,4 0 0,1 2 0,5 165 5,7
Finland 11 919 15,9 2 486 13,3 3 285 23,8 8 307 39,0 131 83,6 7 481 60,0 1 098 79,7 23 0,6 24 1,1 1 767 16,3
                      
In existing and 
planned PAs
Lapland 9 141 21,4 2 239 20,5 3 122 36,1 6 869 42,5 106 88,8 7 436 69,9 1 096 80,3 9 1,3 13 1,8 1 496 24,4
Northern 
Ostrobothnia 1 540 8,2 159 3,3 121 3,7 1 169 31,9 25 75,4 32 3,2 2 15,6 13 0,5 9 0,8 107 5,9
Kainuu 1 283 9,6 93 3,2 45 2,4 394 27,3 0 1,5 14 1,7 0 5,4 0 0,1 2 0,5 165 5,7
Finland 11 964 16,0 2 491 13,3 3 288 23,8 8 432 39,6 131 83,7 7 482 60,0 1 098 79,7 24 0,6 24 1,1 1 768 16,4
  Coniferous 
forest
Proportion 
of all 
coniferous 
forest in 
the region
Mixed 
forest
Proportion 
of all mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
decidous 
forest in 
the region
Open 
wetland
Proportion 
of all open 
wetland in 
the region
Grassland Proportion 
of all 
grassland 
in the 
region
Tundra 
vegetation
Proportion 
of all 
tundra 
vegetation 
in the 
region
Natural 
lack of 
vegetation
Proportion 
of all 
naturally 
bare 
ground in 
the region
Agri-
cultural 
land
Proportion 
of all 
agricultural 
land in the 
region
Developed 
area
Proportion 
of all 
developed 
area in the 
region 
Fresh 
water
Proportion 
of all fresh 
water area 
in the 
region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Murmansk 2 102 10,3 2 202 9,2 1 888 6,8 806 4,2 0 0,0 1 679 4,2 0 0,0 0 0,0 5 0,9 529 4,7
Karelia 4 938 9,1 2 126 7,2 1 788 8,3 2 823 8,8 0 0,0 0 10,7 10 15,5 180 12,0 25 2,6 2 416 7,4
Arkhangelsk 6 377 6,4 2 339 3,8 1 159 1,8 2 077 3,1 16 1,5 0 0,0 4 1,8 50 0,8 3 0,2 50 1,0
Nenets 179 2,4 76 2,8 115 5,1 1 897 4,4 7 5,3 7 715 7,1 0 0,0 0 5,2 2 4,1 383 3,4
Komi 141 0,1 298 0,3 52 0,1 1 0,0 0 0,0 0 0,0 0 0,0 0 0,0 1 0,0 0 0,0
Russia 13 736 4,0 7 041 3,2 5 002 2,9 7 603 3,7 22 1,0 9 394 4,9 14 1,5 230 2,3 36 0,6 3 379 5,2
                      
In existing PAs
Murmansk 2 759 13,5 3 324 13,8 3 266 11,8 2 239 11,7 0 0,0 6 041 15,0 0 0,0 0 0,4 23 3,9 966 8,6
Karelia 3 289 6,0 1 381 4,7 704 3,3 1 548 4,8 0 0,0 2 54,6 7 11,7 38 2,5 40 4,3 1 558 4,8
Arkhangelsk 10 103 10,2 3 987 6,5 3 113 4,8 6 655 9,8 60 5,7 1 0,2 1 0,4 387 6,0 257 15,8 864 16,6
Nenets 8 0,1 0 0,0 1 0,1 2 009 4,7 1 1,1 2 007 1,8 0 0,0 0 0,0 0 0,8 1 351 11,9
Komi 27 184 17,2 12 004 11,5 4 266 7,4 5 978 13,7 112 10,4 9 633 22,4 8 2,3 30 1,7 132 4,6 652 14,8
Russia 43 343 12,8 20 696 9,3 11 349 6,5 18 430 9,0 174 7,7 17 684 9,2 16 1,7 456 4,6 452 7,4 5 391 8,3
                      
In existing and 
planned PAs
Murmansk 4 860 23,7 5 526 23,0 5 154 18,6 3 044 16,0 0 0,0 7 720 19,2 0 0,0 0 0,4 28 4,8 1 495 13,3
Karelia 8 228 15,1 3 506 11,9 2 492 11,6 4 372 13,7 0 0,0 3 65,3 17 27,2 218 14,5 65 6,9 3 974 12,1
Arkhangelsk 16 480 16,6 6 326 10,3 4 272 6,6 8 732 12,8 76 7,2 1 0,2 5 2,2 437 6,7 259 15,9 915 17,6
Nenets 186 2,5 76 2,8 116 5,2 3 906 9,1 8 6,4 9 721 8,9 0 0,0 0 5,2 2 4,9 1 734 15,3
Komi 27 325 17,3 12 302 11,8 4 318 7,5 5 979 13,7 112 10,4 9 633 22,4 8 2,3 30 1,7 133 4,6 652 14,8
Russia 57 079 16,8 27 737 12,5 16 351 9,4 26 033 12,7 196 8,7 27 078 14,1 30 3,2 685 6,9 488 8,0 8 770 13,5
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5.3 
Forest conservation in the study area
The previous sub-chapter outlines the protection level as regards the main biotope 
groups or ecosystems of the study area. A deeper look at the forest conservation 
(table 24, 25) reveals that the 17% threshold is yet to be reached, the overall 
protection % of forests being 11,7%. Only in spruce-dominated coniferous forests 
the proportion located within existing PAs (16,9%) is close to the threshold, 
whereas for example in pine-dominated coniferous forests the protection % 
remains at 10,7%. Of the forest types reviewed in this study, mixed forests and 
pine-dominated forests on peatland have the lowest protection percentage, with 
9,5% in both classes. The most common forest type within the PAs are spruce-
dominated coniferous forests with 35 770 km² and the least common are pine-
dominated forests on peatland with 9 220 km². 
On national level the 17% threshold in overall forest conservation is exceeded 
in the Swedish study area with 17,5% (table 26), the Finnish study area being close 
with 16,5% (table 27), and the Russian study area trailing with 10,3% (table 34). The 
threshold is exceeded in deciduous forests in the Swedish study area (24,4%) and 
the Finnish study area (23,8%), the Russian study area being far behind with 6,5%. 
In spruce-dominated coniferous forests the Swedish (22,1%) and Finnish (26,3%) 
study areas exceed the threshold, and in the Russian study area (16,2%) it is almost 
reached. In pine-dominated coniferous forests on mineral soils only the Finnish 
study area (17,3%) exceeds the threshold, and in pine-dominated coniferous 
All forest 
types com-
bined
Protection 
%
All conifer-
ous forests
Protection 
%
Spruce- 
dominated 
coniferous 
forest
Protection 
%
All pine-
dominated 
coniferous 
forests
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed for-
est
Protection 
%
Deciduous 
forest
Protection 
%
Region km2  km2  km2  km2  km2  km2  km2  km2  
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
Russia 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
Study area, total 110 098 11,7 61 307 13,6 35 767 16,9 25 544 10,7 20 621 11,1 4 922 9,5 25 373 9,5 23 418 10,5
 All forest 
types 
combined
Additional 
protection 
%
All 
coniferous 
forest
Additional 
protection 
%
Spruce-
dominated 
coniferous 
forest
Additional 
protection 
%
All pine-
dominated 
coniferous 
forest
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
Finland 53 0,05 45 0,06 0 0,01 44 0,07 6 0,01 38 0,18 5 0,03 3 0,02
Russia 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,2 5 002 2,9
Study area, total 28 206 3,0 15 326 3,4 8 075 3,8 7 251 3,0 6 217 3,3 1 034 2,0 7 537 2,8 5 342 2,4
Table 24. Forest conservation in the study area.
Table 25. Officially planned additional forest conservation in the study area.
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forests on peatland the Swedish study area is in a league of its own with 54,4%, 
the Finnish and the Russian study areas having less than 10% of this forest type of 
their’s within their existing PAs. In mixed forests none of the national study areas 
reaches the threshold, Finland being closest with 13,3%.
In the Swedish study area the most common forest type within the PAs are 
deciduous forests (8 780 km²), in the Finnish study area pine-dominated coniferous 
forests (8 085 km²), and in the Russian study area spruce-dominated coniferous 
forests (31 325 km²).
On regional level (see tables 26, 27 and 34) the 17% threshold in overall 
forest conservation is exceeded in Norrbotten (22,4%) and Lapland (23,3%). The 
difference to the rest of the regions in the Swedish and Finnish study areas is 
fairly dramatic: The protection % of forests in Västerbotten is 10,8%, in Northern 
Ostrobothnia 6,6% and in Kainuu 7,8%. In the Russian study area the differences 
between the regions are also formidable: Murmansk Region (12,9%) and the 
Republic of Komi (13,6%) form one group, the Republic of Karelia (5,1%) and 
Arkhangelsk Region (7,6%) another, and Nenets Autonomous Ditsrict currently 
has only 0,1% of its forests under protection. 
The 17% threshold is exceeded in spruce-dominated coniferous forests in 
Norrbotten (32,7%), Lapland (32,1%), Kainuu (23,2%) and the Republic of Komi 
(20,6%), in mineral soil pine-dominated coniferous forests in Lapland (22,4%) 
and in pine-dominated coniferous peatland forests in Norrbotten (52,2%) and 
Västerbotten (60%), in mixed forests in Lapland (20,5%), and in deciduous forests 
in Norrbotten (28,3%), Västerbotten (18%) and Lapland (36,1%).
All forest 
types com-
bined
Protection 
%
All conifer-
ous forests
Protection 
%
Spruce- 
dominated 
coniferous 
forest
Protection 
%
All pine-
dominated 
coniferous 
forests
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed for-
est
Protection 
%
Deciduous 
forest
Protection 
%
Region km2  km2  km2  km2  km2  km2  km2  km2  
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
Russia 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
Study area, total 110 098 11,7 61 307 13,6 35 767 16,9 25 544 10,7 20 621 11,1 4 922 9,5 25 373 9,5 23 418 10,5
 All forest 
types 
combined
Additional 
protection 
%
All 
coniferous 
forest
Additional 
protection 
%
Spruce-
dominated 
coniferous 
forest
Additional 
protection 
%
All pine-
dominated 
coniferous 
forest
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
Finland 53 0,05 45 0,06 0 0,01 44 0,07 6 0,01 38 0,18 5 0,03 3 0,02
Russia 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,2 5 002 2,9
Study area, total 28 206 3,0 15 326 3,4 8 075 3,8 7 251 3,0 6 217 3,3 1 034 2,0 7 537 2,8 5 342 2,4
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Table 26. Current forest conservation in the Swedish study area.
Table 27. Current forest conservation in the Finnish study area.
 All forest types 
combined
Protection 
%
All coniferous 
forests
Protection % Spruce-
dominated 
coniferous 
forest
Protection 
%
All pine-
dominated 
coniferous 
forests
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed 
forest
Protection 
%
Deciduous 
forest
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 768 6,6 1 495 8,0 208 13,1 1 287 7,5 831 8,3 456 6,4 154 3,2 118 3,6
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
 All forest types 
combined
Protection 
%
Coniferous 
forest 
combined
Protection 
%
Spruce-
dominated 
coniferous 
forest
Protection 
%
Pine-
dominated 
coniferous 
forest 
combined
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed 
forest
Protection 
%
Deciduous 
forest
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2
Norrbotten 12 621 22,4 4 509 22,4 1 713 32,7 2 799 18,8 2 283 16,4 516 52,2 1 815 13,0 6 298 28,3
Västerbotten 4 398 10,8 1 536 9,8 883 13,6 652 7,2 420 4,8 232 60,0 376 3,3 2 486 18,0
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
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 All forest types 
combined
Protection 
%
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forests
Protection % Spruce-
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coniferous 
forest
Protection 
%
All pine-
dominated 
coniferous 
forests
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed 
forest
Protection 
%
Deciduous 
forest
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 768 6,6 1 495 8,0 208 13,1 1 287 7,5 831 8,3 456 6,4 154 3,2 118 3,6
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
 All forest types 
combined
Protection 
%
Coniferous 
forest 
combined
Protection 
%
Spruce-
dominated 
coniferous 
forest
Protection 
%
Pine-
dominated 
coniferous 
forest 
combined
Protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Protection 
%
Mixed 
forest
Protection 
%
Deciduous 
forest
Protection 
%
Region km2 km2 km2 km2 km2 km2 km2 km2
Norrbotten 12 621 22,4 4 509 22,4 1 713 32,7 2 799 18,8 2 283 16,4 516 52,2 1 815 13,0 6 298 28,3
Västerbotten 4 398 10,8 1 536 9,8 883 13,6 652 7,2 420 4,8 232 60,0 376 3,3 2 486 18,0
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
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Post-fire old-growth pine forest on rocky soil in Gardejaurliden, Lycksele Municipality, Västerbotten 
County, Sweden.
Wind-throw damage creating growing space for new generation trees in pine-dominated old-growth 
forest in Pyalma, Pudozhky District, the Republic of Karelia, Russia.
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6 Distribution and protection of  
 high conservation value forests
Anna Kuhmonen, Dmitry Aksenov, Susanna Anttila, Denis Dobrynin, Elena Esipova, 
Carlos Paz von Friesen, Dmitry Koltsov, Niko Leikola, Olli Manninen, Mai Suominen and  
Kimmo Syrjänen
The main aim of this study was to compile updated and in-depth information 
about forests that are especially important for biodiversity conservation in the 
Barents Region, including data on the protection status of these forests. The 
overviews in the previous chapters provide an overall understanding of the 
magnitude of the current protection of forests as well as other ecosystems. 
However, there is also a need to compile updated information about the 
distribution and protection status of forests that need to be protected or taken into 
account when utilizing the forest resources of the region. Therefore, the concept 
of high conservation value forests was applied by the project, and this study 
has included mapping of high conservation value forests (HCVFs). The method, 
definitions and limitations are described in Chapter 3. 
This chapter includes detailed overviews (country by country and the regional 
level) of the distribution and area of HCVFs, including statistics, tables and maps. 
In addition, a concluding sub-chapter of forest connectivity outlines some aspects 
of connectivity especially relevant in the Barents Region.
In the whole of the study area a total of 324 895 km² were identified as 
verified or potential HCV forests (“known HCV forests”, see map 21), which is 
correspondent to 34,6% of the total amount of forests in the study area.
Of spruce-dominated coniferous forests 60,6% (128 530 km²) were identified as 
HCVFs, of pine-dominated coniferous mineral soil forests 27,3% (50 970 km²), of 
pine-dominated coniferous peatland forests 25,4% (13 160 km²), of mixed forests 
31,4% (83 440 km²) , and of deciduous forests 21,8% (48 790 km²) . 
The mapping method and -intensity and the definition of high conservation 
value forest varies from country to another. Therefore, most of the forest 
conservation statistics henceforth are presented on the country or regional 
level. The figures describing the amount of the HCV forests can be considered 
to be minimum figures as the mapping in some regions has not been very 
comprehensive.
t Map 21. Known HCV forests in the study area.
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6.1 
Sweden
In the Swedish study area the identified HCV forests (map 22) cover 24% (23 325 
km²) of the total area of forests (table 28). Of this HCV forest mass, 73,0% is located 
in existing PAs, 10,2% in planned PAs, and 16,8% outside the two aforementioned 
(table 29). Establishment of the planned PAs would increase the overall forest 
protection percentage from 17,5% to 20,0%. 
In spruce-dominated coniferous forests the HCV coverage is 36,3% (4 260 km²), 
of which 60,9% in existing PAs, 14,1% in planned PAs, and 25,0% outside the two 
aforementioned. Establishment of the planned PAs would increase the protection 
% of spruce-dominated coniferous forests from 22,1% to 27,2%.
In pine-dominated coniferous mineral soil forests the HCV coverage is 21,6% 
(4 885 km²) , of which 55,3% in existing PAs, 18,1% in planned PAs, and 26,5% 
outside the two aforementioned. Establishment of the planned PAs would increase 
the protection % of pine-dominated coniferous mineral soil forests from 11,9% to 
15,9%.
In pine-dominated coniferous peatland forests the HCV coverage is 61,8% (850 
km²), of which 88,1% in existing PAs, 7,0% in planned PAs, and 4,9% outside 
the two aforementioned. Establishment of the planned PAs would increase the 
protection % of pine-dominated coniferous peatland forests from 54,4% to 58,7%. 
In mixed forests the HCV coverage is 13,7% (3 475 km²), of which 63,0% in 
existing PAs, 14,1% in planned PAs, and 22,9% outside the two aforementioned. 
Establishment of the planned PAs would increase the protection percentage of 
mixed forests from 8,6% to 10,6%. In deciduous forests the HCV coverage is 27,3% 
(9 845 km²), of which 89,2% in existing PAs, 3,4% in planned PAs, and 7,4% outside 
the two aforementioned. Establishment of the planned PAs would increase the 
protection percentage of deciduous forests from 24,4% to 25,3%.
On the regional level in the Swedish study area, the known HCV forests 
cover 30,0% (16 920 km²) of all forests in Norrbotten, and 15,7% (6 395 km²) in 
Västerbotten. Of these, in Norrbotten 74,6% is located in existing PAs, 11,3% in 
planned PAs, and 14,1% outside the two aforementioned; in Västerbotten the 
correspondent figures are 68,2%, 7,2% and 24,0%. Establishment of the planned 
PAs would increase the overall forest protection % in Norrbotten from 22,4% to 
25,8%, and in Västerbotten from 10,8% to 11,9%.
In spruce-dominated coniferous forests the HCV coverage in Norrbotten is 
49,4% (4 540 km²) - of which 66,2% in existing PAs, 15,5% in planned PAs, and 
18,4% outside the two aforementioned – and in Västerbotten 25,7% (1 670 km²), 
divided in 52,8% / 11,9% / 35,3% ratio. Establishment of the planned PAs would 
increase the protection percentage of spruce-dominated coniferous forests from 
32,7% to 40,3% in Norrbotten, and from 13,6% to 16,6% (almost to the 17% 
threshold) in Västerbotten. 
In pine-dominated coniferous mineral soil forests the HCV coverage in 
Norrbotten is 28,4% (3 960 km²) - of which 57,6% in existing PAs, 19,2% in planned 
PAs, and 23,1% outside the two aforementioned - and in Västerbotten 10,6% (920 
km²), divided in 45,5% / 13,5% / 41% ratio. Establishment of the planned PAs 
would increase the protection % of pine-dominated coniferous mineral soil forests 
from 16,4% to 21,8% (exceeding the 17% threshold) in Norrbotten, and from 4,8% 
to 6,3% in Västerbotten. 
Map 22. Known HCV forests in the Swedish study area. u
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of all 
coniferous 
forests in 
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Proportion 
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spruce-
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HCV forest, 
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forests 
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Proportion 
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coniferous 
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HCV forest, 
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coniferous, 
on mineral 
soil
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of all 
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HCV forest, 
deciduous 
Proportion 
of all 
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Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Identified outside the 
existing and planned PAs
Norrbotten 2 392 4,2 1 410 7,0 475 9,1 934 6,3 917 6,6 17 1,7 531 3,8 452 2,0
Västerbotten 1 535 3,8 995 6,4 591 9,1 404 4,4 379 4,4 25 6,4 265 2,3 275 2,0
Sweden 3 928 4,0 2 404 6,7 1 066 9,1 1 338 5,6 1 296 5,7 42 3,0 796 3,1 727 2,0
                  
In planned PAs
Norrbotten 1 910 3,4 1 208 6,0 401 7,7 807 5,4 762 5,5 45 4,6 409 2,9 293 1,3
Västerbotten 464 1,1 337 2,2 198 3,0 139 1,5 124 1,4 14 3,7 82 0,7 45 0,3
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
                  
In existing PAs
Norrbotten 12 621 22,4 4 509 22,4 1 713 32,7 2 799 18,8 2 283 16,4 516 52,2 1 815 13,0 6 298 28,3
Västerbotten 4 398 10,8 1 536 9,8 883 13,6 652 7,2 420 4,8 232 60,0 376 3,3 2 486 18,0
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
                  
In existing  and planned PAs
Norrbotten 14 531 25,8 5 717 28,4 2 114 40,3 3 606 24,2 3 045 21,8 561 56,8 2 224 15,9 6 590 29,6
Västerbotten 4 862 11,9 1 873 12,0 1 082 16,6 791 8,7 544 6,3 247 63,7 458 4,0 2 531 18,4
Sweden 19 393 20,0 7 589 21,2 3 196 27,2 4 397 18,3 3 589 15,9 808 58,7 2 682 10,6 9 121 25,3
                  
All identified HCV forest
Norrbotten 16 923 30,0 7 126 35,3 2 590 49,4 4 540 30,4 3 962 28,4 578 58,5 2 755 19,7 7 042 31,7
Västerbotten 6 397 15,7 2 867 18,4 1 673 25,7 1 195 13,2 923 10,6 271 70,1 723 6,3 2 806 20,4
Sweden 23 324 24,0 9 998 28,0 4 263 36,3 5 735 23,9 4 885 21,6 850 61,8 3 478 13,7 9 848 27,3
Table 28. The proportional share of the identified HCV forests in the Swedish study area (of all forests).
In pine-dominated coniferous peatland forests the HCV coverage in Norrbotten 
is 58,5% (575 km²) - of which 89,3% in existing PAs, 7,8% in planned PAs, and 2,9% 
outside the two aforementioned - and in Västerbotten 70,1% (270 km²), divided 
in 85,6% / 5,3% / 9,1% ratio. Establishment of the planned PAs would increase the 
protection % of pine-dominated coniferous peatland forests in Norrbotten from 
52,2% to 56,8% and in Västerbotten from 60,0% to 63,7%.
In mixed forests the HCV coverage in Norrbotten is 19,7% (2 755 km²) - of 
which 65,9% in existing PAs,14,9% in planned PAs, and 19,3% outside the two 
aforementioned - and in Västerbotten 6,3% (723 km²) , divided in 52% / 11,3% / 
36,7% ratio. Establishment of the planned PAs would increase the protection % of 
mixed forests in Norrbotten from 8,6% to 10,6%, and in Västerbotten from 3,3% to 
4,0% . 
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  HCV forest, 
all forest 
types 
combined
Proportion 
of all 
forests in 
the region
HCV 
forest, all 
coniferous 
forests 
combined
Proportion 
of all 
coniferous 
forests in 
the region
HCV forest, 
spruce-
dominated 
coniferous
Proportion 
of all  
spruce-
dominated 
coniferous 
forest in 
the region
HCV forest, 
all pine-
dominated 
coniferous 
forests 
combined
Proportion 
of all pine-
dominated 
coniferous 
forest in 
the region
HCV forest, 
pine-
dominated 
coniferous, 
on mineral 
soil
Proportion 
of  all 
pine-
dominated 
coniferous 
forest on 
mineral 
soil in the 
region
HCV forest, 
pine-
dominated 
coniferous, 
on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
forest on 
peatland 
in the 
region
HCV forest, 
mixed 
Proportion 
of all 
mixed 
forest in 
the region
HCV forest, 
deciduous 
Proportion 
of all 
deciduous 
forest in 
the region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Identified outside the 
existing and planned PAs
Norrbotten 2 392 4,2 1 410 7,0 475 9,1 934 6,3 917 6,6 17 1,7 531 3,8 452 2,0
Västerbotten 1 535 3,8 995 6,4 591 9,1 404 4,4 379 4,4 25 6,4 265 2,3 275 2,0
Sweden 3 928 4,0 2 404 6,7 1 066 9,1 1 338 5,6 1 296 5,7 42 3,0 796 3,1 727 2,0
                  
In planned PAs
Norrbotten 1 910 3,4 1 208 6,0 401 7,7 807 5,4 762 5,5 45 4,6 409 2,9 293 1,3
Västerbotten 464 1,1 337 2,2 198 3,0 139 1,5 124 1,4 14 3,7 82 0,7 45 0,3
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
                  
In existing PAs
Norrbotten 12 621 22,4 4 509 22,4 1 713 32,7 2 799 18,8 2 283 16,4 516 52,2 1 815 13,0 6 298 28,3
Västerbotten 4 398 10,8 1 536 9,8 883 13,6 652 7,2 420 4,8 232 60,0 376 3,3 2 486 18,0
Sweden 17 020 17,5 6 044 16,9 2 597 22,1 3 451 14,4 2 703 11,9 749 54,4 2 191 8,6 8 784 24,4
                  
In existing  and planned PAs
Norrbotten 14 531 25,8 5 717 28,4 2 114 40,3 3 606 24,2 3 045 21,8 561 56,8 2 224 15,9 6 590 29,6
Västerbotten 4 862 11,9 1 873 12,0 1 082 16,6 791 8,7 544 6,3 247 63,7 458 4,0 2 531 18,4
Sweden 19 393 20,0 7 589 21,2 3 196 27,2 4 397 18,3 3 589 15,9 808 58,7 2 682 10,6 9 121 25,3
                  
All identified HCV forest
Norrbotten 16 923 30,0 7 126 35,3 2 590 49,4 4 540 30,4 3 962 28,4 578 58,5 2 755 19,7 7 042 31,7
Västerbotten 6 397 15,7 2 867 18,4 1 673 25,7 1 195 13,2 923 10,6 271 70,1 723 6,3 2 806 20,4
Sweden 23 324 24,0 9 998 28,0 4 263 36,3 5 735 23,9 4 885 21,6 850 61,8 3 478 13,7 9 848 27,3
In deciduous forests the HCV coverage in Norrbotten is 31,7% (7 040 km²) - of 
which 89,4% in existing PAs, 4,2% in planned PAs, and 6,4% outside the two 
aforementioned - and in Västerbotten 20,4% (2 805 km²) , divided in 88,6% / 1,6% 
/ 9,8% ratio. Establishment of the planned PAs would increase the protection % of 
deciduous forests in Norrbotten from 28,3% to 29,6%, and in Västerbotten from 
18,0% to 18,4%.
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 All forest 
types 
combined
Additional 
protection %
Coniferous 
forest 
combined
Additional 
protection %
Spruce-
dominated 
coniferous 
forest
Additional 
protection %
Pine-
dominated 
coniferous 
forest 
combined
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Norrbotten 1 910 3,4 1 208 6,0 401 7,7 807 5,4 762 5,5 45 4,6 409 2,9 293 1,3
Västerbotten 464 1,1 337 2,2 198 3,0 139 1,5 124 1,4 14 3,7 82 0,7 45 0,3
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
Table 29. Conservation status of the HCV forests identified in the Swedish study area.
  HCV forest, 
all forest 
types 
combined
Proportion 
of all HCV 
forests 
identified in 
the region
HCV 
forest, all 
coniferous 
forest types 
combined
Proportion 
of all 
coniferous 
HCV forest 
in the 
region
Spruce-
dominated 
coniferous 
HCV forest 
Proportion 
of all 
spruce-
dominated 
coniferous 
HCV forest 
in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forest 
types 
combined
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
in the 
region
Pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil in the 
region
Pine-
dominated 
coniferous 
HCV 
forest on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
HCV 
forest on 
peatland 
in the 
region
Mixed HCV 
forest
Proportion 
of all 
mixed HCV 
forest in 
the region
Deciduous 
HCV forest
Proportion 
of all  
deciduous 
HCV forest 
in the 
region
Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Norrbotten Identified outside the existing 
and planned PAs 2 392 14,1 1 410 19,8 475 18,4 934 20,6 917 23,1 17 2,9 531 19,3 452 6,4
In planned PAs 1 910 11,3 1 208 17,0 401 15,5 807 17,8 762 19,2 45 7,8 409 14,9 293 4,2
In existing PAs 12 621 74,6 4 509 63,3 1 713 66,2 2 799 61,7 2 283 57,6 516 89,3 1 815 65,9 6 298 89,4
In existing & planned PAs 14 531 85,9 5 717 80,2 2 114 81,6 3 606 79,4 3 045 76,9 561 97,1 2 224 80,7 6 590 93,6
All identified HCV forest 16 923 100,0 7 126 100,0 2 590 100,0 4 540 100,0 3 962 100,0 578 100,0 2 755 100,0 7 042 100,0
                  
Västerbotten Identified outside the existing 
and planned PAs 1 535 24,0 995 34,7 591 35,3 404 33,8 379 41,0 25 9,1 265 36,7 275 9,8
In planned PAs 464 7,2 337 11,8 198 11,9 139 11,6 124 13,5 14 5,3 82 11,3 45 1,6
In existing PAs 4 398 68,8 1 536 53,5 883 52,8 652 54,6 420 45,5 232 85,6 376 52,0 2 486 88,6
In existing & planned PAs 4 862 76,0 1 873 65,3 1 082 64,7 791 66,2 544 59,0 247 90,9 458 63,3 2 531 90,2
All identified HCV forest 6 397 100,0 2 867 100,0 1 673 100,0 1 195 100,0 923 100,0 271 100,0 723 100,0 2 806 100,0
                  
Sweden Identified outside the existing 
and planned PAs 3 928 16,8 2 404 24,0 1 066 25,0 1 338 23,3 1 296 26,5 42 4,9 796 22,9 727 7,4
In planned PAs 2 373 10,2 1 545 15,5 600 14,1 946 16,5 886 18,1 60 7,0 491 14,1 337 3,4
In existing PAs 17 020 73,0 6 044 60,5 2 597 60,9 3 451 60,2 2 703 55,3 749 88,1 2 191 63,0 8 784 89,2
In existing & planned PAs 19 393 83,1 7 589 75,9 3 196 75,0 4 397 76,7 3 589 73,5 808 95,1 2 682 77,1 9 121 92,6
All identified HCV forest 23 324 100,0 9 998 100,0 4 263 100,0 5 735 100,0 4 885 100,0 850 100,0 3 478 100,0 9 848 100,0
Table 30. Officially planned additional forest conservation in the Swedish study area.
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 All forest 
types 
combined
Additional 
protection %
Coniferous 
forest 
combined
Additional 
protection %
Spruce-
dominated 
coniferous 
forest
Additional 
protection %
Pine-
dominated 
coniferous 
forest 
combined
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Norrbotten 1 910 3,4 1 208 6,0 401 7,7 807 5,4 762 5,5 45 4,6 409 2,9 293 1,3
Västerbotten 464 1,1 337 2,2 198 3,0 139 1,5 124 1,4 14 3,7 82 0,7 45 0,3
Sweden 2 373 2,4 1 545 4,3 600 5,1 946 3,9 886 3,9 60 4,3 491 1,9 337 0,9
  HCV forest, 
all forest 
types 
combined
Proportion 
of all HCV 
forests 
identified in 
the region
HCV 
forest, all 
coniferous 
forest types 
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of all 
coniferous 
HCV forest 
in the 
region
Spruce-
dominated 
coniferous 
HCV forest 
Proportion 
of all 
spruce-
dominated 
coniferous 
HCV forest 
in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forest 
types 
combined
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
in the 
region
Pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil in the 
region
Pine-
dominated 
coniferous 
HCV 
forest on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
HCV 
forest on 
peatland 
in the 
region
Mixed HCV 
forest
Proportion 
of all 
mixed HCV 
forest in 
the region
Deciduous 
HCV forest
Proportion 
of all  
deciduous 
HCV forest 
in the 
region
Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Norrbotten Identified outside the existing 
and planned PAs 2 392 14,1 1 410 19,8 475 18,4 934 20,6 917 23,1 17 2,9 531 19,3 452 6,4
In planned PAs 1 910 11,3 1 208 17,0 401 15,5 807 17,8 762 19,2 45 7,8 409 14,9 293 4,2
In existing PAs 12 621 74,6 4 509 63,3 1 713 66,2 2 799 61,7 2 283 57,6 516 89,3 1 815 65,9 6 298 89,4
In existing & planned PAs 14 531 85,9 5 717 80,2 2 114 81,6 3 606 79,4 3 045 76,9 561 97,1 2 224 80,7 6 590 93,6
All identified HCV forest 16 923 100,0 7 126 100,0 2 590 100,0 4 540 100,0 3 962 100,0 578 100,0 2 755 100,0 7 042 100,0
                  
Västerbotten Identified outside the existing 
and planned PAs 1 535 24,0 995 34,7 591 35,3 404 33,8 379 41,0 25 9,1 265 36,7 275 9,8
In planned PAs 464 7,2 337 11,8 198 11,9 139 11,6 124 13,5 14 5,3 82 11,3 45 1,6
In existing PAs 4 398 68,8 1 536 53,5 883 52,8 652 54,6 420 45,5 232 85,6 376 52,0 2 486 88,6
In existing & planned PAs 4 862 76,0 1 873 65,3 1 082 64,7 791 66,2 544 59,0 247 90,9 458 63,3 2 531 90,2
All identified HCV forest 6 397 100,0 2 867 100,0 1 673 100,0 1 195 100,0 923 100,0 271 100,0 723 100,0 2 806 100,0
                  
Sweden Identified outside the existing 
and planned PAs 3 928 16,8 2 404 24,0 1 066 25,0 1 338 23,3 1 296 26,5 42 4,9 796 22,9 727 7,4
In planned PAs 2 373 10,2 1 545 15,5 600 14,1 946 16,5 886 18,1 60 7,0 491 14,1 337 3,4
In existing PAs 17 020 73,0 6 044 60,5 2 597 60,9 3 451 60,2 2 703 55,3 749 88,1 2 191 63,0 8 784 89,2
In existing & planned PAs 19 393 83,1 7 589 75,9 3 196 75,0 4 397 76,7 3 589 73,5 808 95,1 2 682 77,1 9 121 92,6
All identified HCV forest 23 324 100,0 9 998 100,0 4 263 100,0 5 735 100,0 4 885 100,0 850 100,0 3 478 100,0 9 848 100,0
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6.2 
Finland
In the Finnish study area the identified HCV forests (map 23) cover 28,8% (30 915 
km²) of the total area of forests. Of this HCV forest mass, 57,2% is located in 
existing PAs, 0,2% in planned PAs, and 42,6% outside the two aforementioned. 
Establishment of the planned PAs would mean only a small increase in the overall 
forest protection %, from 16,5% to 16,6%. 
In spruce-dominated coniferous forests the HCV coverage is 40,0% (2 940 km²) 
, of which 65,8% in existing PAs, 0,01% in planned PAs, and 34,2% outside the two 
aforementioned. Establishment of the planned PAs would mean in practice no 
additional protection for the spruce-dominated coniferous forests. 
In pine-dominated coniferous mineral soil forests the HCV coverage is 31,0% 
(14 450 km²) , of which 56,0% in existing PAs, 0,01% in planned PAs, and 44,0% 
outside the two aforementioned. Establishment of the planned PAs would mean 
in practice no additional protection for the pine-dominated coniferous mineral soil 
forests. 
In pine-dominated coniferous peatland forests the HCV coverage is 20,2% (4 220 
km²) , of which 45,0% in existing PAs, 0,9% in planned PAs, and 54,1% outside 
the two aforementioned. Establishment of the planned PAs would increase the 
protection percentage of pine-dominated coniferous peatland forests from 9,1% to 
9,3%. 
In mixed forests the HCV coverage is 24,3% (4 535 km²) , of which 54,8% in 
existing PAs, 0,1% in planned PAs, and 45,1% outside the two aforementioned. 
Establishment of the planned PAs would mean in practice no additional protection 
for the mixed forests. 
In deciduous forests the HCV coverage is 34,5% (4 765 km²), of which 68,9% 
in existing PAs, 0,1% in planned PAs, and 31% outside the two aforementioned. 
Establishment of the planned PAs would mean in practice no additional protection 
for the deciduous forests. 
On the regional level, in the Finnish study area the known HCV forests cover 
41,9% (26 155 km²) of all forests in Lapland, 10,7% (2 885 km²) in Northern 
Ostrobohnia, and 10,3% (1 875 km²) in Kainuu. Of these, in Lapland 55,4% 
is located in existing PAs, zero % in planned PAs, and 44,6% outside the two 
aforementioned; in Northern Ostrobothnia the correspondent figures are 61,2%, 
1,8% and 37,0%, and in Kainuu 75,8%, zero %, and 24,2% . Establishment of 
the planned PAs would increase the overall forest protection % in Northern 
Ostrobothnia from 6,6% to 6,8%; Lapland (23,3%) and Kainuu (7,8%) have no 
planned PAs.
In spruce-dominated coniferous forests the HCV coverage in Lapland is 51,2% 
(2 260 km²) - of which 62,6% in existing PAs, zero % in planned PAs, and 37,4% 
outside the two aforementioned; in Northern Ostrobothnia % (km²) , divided in 
66,6% / 0,2% / 33,2% ratio; and in Kainuu 25,7% (1 670 km²) , divided in 84,8% 
/ zero % / 15,2% ratio. Establishment of the planned PAs would increase the 
protection percentage of spruce-dominated coniferous forests from 13,1% to 13,2% 
in Northern Ostrobothnia. The protection percentage in Lapland is 32,1% and in 
Kainuu 23,2%.
In pine-dominated coniferous mineral soil forests the HCV coverage in Lapland 
is 41,8% (12 365 km²) - of which 53,6% in existing PAs, zero % in planned PAs, and 
46,4% outside the two aforementioned; in Northern Ostrobothnia 13,1% (1 305 km²), 
Map 23. Known HCV forests in the Finnish study area. u
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Table 31. Coverage of the identified HCV forests in the Finnish study area.
  HCV forest, 
all forest 
types 
combined
Proportion 
of all 
forests in 
the region
HCV 
forest, all 
coniferous 
forests 
combined
Proportion 
of all 
coniferous 
forest in 
the region
HCV forest, 
spruce-
dominated 
coniferous
Proportion of 
all  spruce-
dominated 
coniferous 
forest in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forests 
combined
Proportion 
of all pine-
dominated 
coniferous 
forest in 
the region
HCV forest, 
pine-
dominated 
coniferous, 
on mineral 
soil
Proportion 
of  all pine-
dominated 
coniferous 
forest on 
mineral soil 
in the region
HCV forest, 
pine-
dominated 
coniferous, 
on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
forest on 
peatland in 
the region
HCV 
forest, 
mixed
Proportion 
of all 
mixed 
forest in 
the region
HCV 
forest, 
deciduous 
Proportion 
of all 
deciduous 
forest in 
the region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Identified outside 
existing and 
planned PAs
Lapland 11 654 18,7 8 385 19,6 845 19,2 7 539 19,7 5 736 19,4 1 804 20,5 1 861 17,0 1 408 16,3
Northern Ostrobothnia 1 067 4,0 895 4,8 104 6,6 790 4,6 472 4,7 318 4,5 124 2,5 48 1,5
Kainuu 453 2,5 371 2,8 56 4,2 314 2,6 151 2,1 164 3,3 61 2,1 22 1,2
Finland 13 174 12,3 9 650 12,9 1 006 13,7 8 644 12,8 6 359 13,6 2 285 10,9 2 046 10,9 1 478 10,7
                  
In planned PAs
Lapland 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Northern Ostrobothnia 53 0,2 45 0,2 0 0,0 44 0,3 6 0,1 38 0,5 5 0,1 3 0,1
Kainuu 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Finland 53 0,0 45 0,1 0 0,0 44 0,1 6 0,0 38 0,2 5 0,0 3 0,0
                  
In existing PAs
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 768 6,6 1 495 8,0 208 13,1 1 287 7,5 831 8,3 456 6,4 154 3,2 118 3,6
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
                  
In existing and 
planned PAs
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 820 6,8 1 540 8,2 209 13,2 1 331 7,8 837 8,4 494 6,9 159 3,3 121 3,7
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 744 16,5 11 964 16,0 1 936 26,4 10 028 14,8 8 091 17,3 1 937 9,3 2 491 13,3 3 288 23,8
                  
All identified  
HCV forest
Lapland 26 156 41,9 17 526 41,0 2 261 51,2 15 265 39,8 12 367 41,8 2 898 33,0 4 100 37,5 4 530 52,4
Northern Ostrobothnia 2 887 10,7 2 434 13,0 313 19,7 2 121 12,4 1 309 13,1 812 11,4 284 5,8 169 5,2
Kainuu 1 875 10,3 1 653 12,3 368 27,3 1 285 10,7 773 10,9 512 10,3 154 5,3 67 3,6
Finland 30 918 28,8 21 614 28,9 2 942 40,0 18 672 27,6 14 450 31,0 4 222 20,2 4 537 24,3 4 766 34,5
divided in 63,5% / 0,4% / 36,1% ratio; and in Kainuu 10,9% (770 km²), divided in 
80,5% / zero % / 19,5% ratio. Establishment of the planned PAs would increase  
the protection % of pine-dominated coniferous mineral soil forests from 8,3% to 
8,4% in Northern Ostrobothnia. Their protection % in Lapland is 22,4% and in 
Kainuu 8,8%.
In pine-dominated coniferous peatland forests the HCV coverage in Lapland 
is 33,0% (2 895 km²) - of which 37,8% in existing PAs, zero % in planned PAs, and 
62,2% outside the two aforementioned; in Northern Ostrobothnia 11,4% (810 km²), 
divided in 56,1% / 4,7% / 39,2% ratio; and in Kainuu 10,3% (510 km²) , divided in 
68,0% / zero % / 32% ratio. Establishment of the planned PAs would increase the 
protection % of pine-dominated coniferous peatland forests from 6,4% to 6,9%  
in Northern Ostrobothnia. Their protection % in Lapland is 12,5% and  
in Kainuu 7,0%.
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In mixed forests the HCV coverage in Lapland is 37,5% (4 100 km²) - of which  
54,6% in existing PAs, zero % in planned PAs, and 45,4% outside the two 
aforementioned; in Northern Ostrobothnia 5,8% (280 km²) , divided in 54,4%/ 1,8% 
/ 43,8% ratio; and in Kainuu 5,3% (150 km²) , divided in 60,6% / zero % / 39,4% 
ratio. Establishment of the planned PAs would increase the protection % of mixed 
forests from 3,2% to 3,3% in Northern Ostrobothnia. Their protection % in Lapland 
is 12,5% and in Kainuu 7,0%.
In deciduous forests the HCV coverage in Lapland is 52,4% (4 530 km²) - of 
which 68,9% in existing PAs, zero % in planned PAs, and 31,1% outside the two 
afore mentioned; in Northern Ostrobothnia 5,2% (165 km²) , divided in 70,1%/ 1,6% 
/ 28,3% ratio; and in Kainuu 3,6% (65 km²) , divided in 66,9% / zero % / 33,1% ratio. 
Establishment of the planned PAs would increase the protection % of deciduous 
forests from 3,6% to 3,7% in Northern Ostrobothnia. Their protection % in Lapland 
is 36,1% and in Kainuu 2,4%.
  HCV forest, 
all forest 
types 
combined
Proportion 
of all 
forests in 
the region
HCV 
forest, all 
coniferous 
forests 
combined
Proportion 
of all 
coniferous 
forest in 
the region
HCV forest, 
spruce-
dominated 
coniferous
Proportion of 
all  spruce-
dominated 
coniferous 
forest in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forests 
combined
Proportion 
of all pine-
dominated 
coniferous 
forest in 
the region
HCV forest, 
pine-
dominated 
coniferous, 
on mineral 
soil
Proportion 
of  all pine-
dominated 
coniferous 
forest on 
mineral soil 
in the region
HCV forest, 
pine-
dominated 
coniferous, 
on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
forest on 
peatland in 
the region
HCV 
forest, 
mixed
Proportion 
of all 
mixed 
forest in 
the region
HCV 
forest, 
deciduous 
Proportion 
of all 
deciduous 
forest in 
the region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Identified outside 
existing and 
planned PAs
Lapland 11 654 18,7 8 385 19,6 845 19,2 7 539 19,7 5 736 19,4 1 804 20,5 1 861 17,0 1 408 16,3
Northern Ostrobothnia 1 067 4,0 895 4,8 104 6,6 790 4,6 472 4,7 318 4,5 124 2,5 48 1,5
Kainuu 453 2,5 371 2,8 56 4,2 314 2,6 151 2,1 164 3,3 61 2,1 22 1,2
Finland 13 174 12,3 9 650 12,9 1 006 13,7 8 644 12,8 6 359 13,6 2 285 10,9 2 046 10,9 1 478 10,7
                  
In planned PAs
Lapland 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Northern Ostrobothnia 53 0,2 45 0,2 0 0,0 44 0,3 6 0,1 38 0,5 5 0,1 3 0,1
Kainuu 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Finland 53 0,0 45 0,1 0 0,0 44 0,1 6 0,0 38 0,2 5 0,0 3 0,0
                  
In existing PAs
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 768 6,6 1 495 8,0 208 13,1 1 287 7,5 831 8,3 456 6,4 154 3,2 118 3,6
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 691 16,5 11 919 15,9 1 936 26,3 9 983 14,8 8 085 17,3 1 899 9,1 2 486 13,3 3 285 23,8
                  
In existing and 
planned PAs
Lapland 14 502 23,3 9 141 21,4 1 416 32,1 7 726 20,1 6 632 22,4 1 094 12,5 2 239 20,5 3 122 36,1
Northern Ostrobothnia 1 820 6,8 1 540 8,2 209 13,2 1 331 7,8 837 8,4 494 6,9 159 3,3 121 3,7
Kainuu 1 421 7,8 1 283 9,6 312 23,2 971 8,1 623 8,8 348 7,0 93 3,2 45 2,4
Finland 17 744 16,5 11 964 16,0 1 936 26,4 10 028 14,8 8 091 17,3 1 937 9,3 2 491 13,3 3 288 23,8
                  
All identified  
HCV forest
Lapland 26 156 41,9 17 526 41,0 2 261 51,2 15 265 39,8 12 367 41,8 2 898 33,0 4 100 37,5 4 530 52,4
Northern Ostrobothnia 2 887 10,7 2 434 13,0 313 19,7 2 121 12,4 1 309 13,1 812 11,4 284 5,8 169 5,2
Kainuu 1 875 10,3 1 653 12,3 368 27,3 1 285 10,7 773 10,9 512 10,3 154 5,3 67 3,6
Finland 30 918 28,8 21 614 28,9 2 942 40,0 18 672 27,6 14 450 31,0 4 222 20,2 4 537 24,3 4 766 34,5
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Table 32. Conservation status of the HCV forests identified in the Finnish study area.
  HCV 
forest, 
all forest 
types 
combined
Proportion 
of all HCV 
forests 
identified 
in the 
region
HCV 
forest, all 
coniferous 
forest 
types 
combined
Proportion 
of all 
coniferous 
HCV forest 
in the 
region
Spruce-
dominated 
coniferous 
HCV forest 
Proportion 
of all 
spruce-
dominated 
coniferous 
HCV forest 
in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forest 
types 
combined
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
in the 
region
Pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil in the 
region
Pine-
dominated 
coniferous 
HCV 
forest on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
HCV 
forest on 
peatland 
in the 
region
Mixed HCV 
forest
Proportion 
of all 
mixed  
HCV forest 
in the 
region
Deciduous 
HCV forest
Proportion 
of all  
deciduous 
HCV forest 
in the 
region
Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Lapland Identified outside existing and 
planned PAs 11 654 44,6 8 385 47,8 845 37,4 7 539 49,4 5 736 46,4 1 804 62,2 1 861 45,4 1 408 31,1
In planned PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing PAs 14 502 55,4 9 141 52,2 1 416 62,6 7 726 50,6 6 632 53,6 1 094 37,8 2 239 54,6 3 122 68,9
In existing and planned PAs 14 502 55,4 9 141 52,2 1 416 62,6 7 726 50,6 6 632 53,6 1 094 37,8 2 239 54,6 3 122 68,9
All identified HCV forest 26 156 100,0 17 526 100,0 2 261 100,0 15 265 100,0 12 367 100,0 2 898 100,0 4 100 100,0 4 530 100,0
                  
Northern 
Ostrobothnia
Identified outside existing and 
planned PAs 1 067 36,9 895 36,7 104 33,3 790 37,3 472 36,1 318 39,1 124 43,8 48 28,3
In planned PAs 53 1,8 45 1,8 0 0,2 44 2,1 6 0,5 38 4,7 5 1,8 3 1,6
In existing PAs 1 768 61,2 1 495 61,4 208 66,6 1 287 60,7 831 63,5 456 56,1 154 54,4 118 70,1
In existing and planned  PAs 1 820 63,1 1 540 63,3 209 66,7 1 331 62,7 837 63,9 494 60,9 159 56,2 121 71,7
All identified HCV forest 2 887 100,0 2 434 100,0 313 100,0 2 121 100,0 1 309 100,0 812 100,0 284 100,0 169 100,0
                  
Kainuu Identified outside existing and 
planned PAs 453 24,2 371 22,4 56 15,2 314 24,5 151 19,5 164 32,0 61 39,4 22 33,1
In planned PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing PAs 1 421 75,8 1 283 77,6 312 84,8 971 75,5 623 80,5 348 68,0 93 60,6 45 66,9
In existing and planned  PAs 1 421 75,8 1 283 77,6 312 84,8 971 75,5 623 80,5 348 68,0 93 60,6 45 66,9
All identified HCV forest 1 875 100,0 1 653 100,0 368 100,0 1 285 100,0 773 100,0 512 100,0 154 100,0 67 100,0
                  
Finland Identified outside existing and 
planned PAs 13 174 42,6 9 650 44,6 1 006 34,2 8 644 46,3 6 359 44,0 2 285 54,1 2 046 45,1 1 478 31,0
In planned PAs 53 0,2 45 0,2 0 0,0 44 0,2 6 0,0 38 0,9 5 0,1 3 0,1
In existing PAs 17 691 57,2 11 919 55,1 1 936 65,8 9 983 53,5 8 085 56,0 1 899 45,0 2 486 54,8 3 285 68,9
In existing and planned  PAs 17 744 57,4 11 964 55,4 1 936 65,8 10 028 53,7 8 091 56,0 1 937 45,9 2 491 54,9 3 288 69,0
All identified HCV forest 30 918 100,0 21 614 100,0 2 942 100,0 18 672 100,0 14 450 100,0 4 222 100,0 4 537 100,0 4 766 100,0
Table 33. Officially planned additional forest conservation in the Finnish study area.
 All forest 
types 
combined
Additional 
protection 
%
All coniferous 
forest
Additional 
protection 
%
Spruce-
dominated 
coniferous 
forest
Additional 
protection 
%
All pine-
dominated 
coniferous 
forest
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Lapland 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00
Northern Ostrobothnia 53 0,20 45 0,24 0 0,03 44 0,26 6 0,06 38 0,54 5 0,10 3 0,08
Kainuu 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00
Finland 53 0,05 45 0,06 0 0,01 44 0,07 6 0,01 38 0,18 5 0,03 3 0,02
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  HCV 
forest, 
all forest 
types 
combined
Proportion 
of all HCV 
forests 
identified 
in the 
region
HCV 
forest, all 
coniferous 
forest 
types 
combined
Proportion 
of all 
coniferous 
HCV forest 
in the 
region
Spruce-
dominated 
coniferous 
HCV forest 
Proportion 
of all 
spruce-
dominated 
coniferous 
HCV forest 
in the 
region
HCV forest, 
all pine-
dominated 
coniferous 
forest 
types 
combined
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
in the 
region
Pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil
Proportion 
of all pine-
dominated 
coniferous 
HCV forest 
on mineral 
soil in the 
region
Pine-
dominated 
coniferous 
HCV 
forest on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
HCV 
forest on 
peatland 
in the 
region
Mixed HCV 
forest
Proportion 
of all 
mixed  
HCV forest 
in the 
region
Deciduous 
HCV forest
Proportion 
of all  
deciduous 
HCV forest 
in the 
region
Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Lapland Identified outside existing and 
planned PAs 11 654 44,6 8 385 47,8 845 37,4 7 539 49,4 5 736 46,4 1 804 62,2 1 861 45,4 1 408 31,1
In planned PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing PAs 14 502 55,4 9 141 52,2 1 416 62,6 7 726 50,6 6 632 53,6 1 094 37,8 2 239 54,6 3 122 68,9
In existing and planned PAs 14 502 55,4 9 141 52,2 1 416 62,6 7 726 50,6 6 632 53,6 1 094 37,8 2 239 54,6 3 122 68,9
All identified HCV forest 26 156 100,0 17 526 100,0 2 261 100,0 15 265 100,0 12 367 100,0 2 898 100,0 4 100 100,0 4 530 100,0
                  
Northern 
Ostrobothnia
Identified outside existing and 
planned PAs 1 067 36,9 895 36,7 104 33,3 790 37,3 472 36,1 318 39,1 124 43,8 48 28,3
In planned PAs 53 1,8 45 1,8 0 0,2 44 2,1 6 0,5 38 4,7 5 1,8 3 1,6
In existing PAs 1 768 61,2 1 495 61,4 208 66,6 1 287 60,7 831 63,5 456 56,1 154 54,4 118 70,1
In existing and planned  PAs 1 820 63,1 1 540 63,3 209 66,7 1 331 62,7 837 63,9 494 60,9 159 56,2 121 71,7
All identified HCV forest 2 887 100,0 2 434 100,0 313 100,0 2 121 100,0 1 309 100,0 812 100,0 284 100,0 169 100,0
                  
Kainuu Identified outside existing and 
planned PAs 453 24,2 371 22,4 56 15,2 314 24,5 151 19,5 164 32,0 61 39,4 22 33,1
In planned PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing PAs 1 421 75,8 1 283 77,6 312 84,8 971 75,5 623 80,5 348 68,0 93 60,6 45 66,9
In existing and planned  PAs 1 421 75,8 1 283 77,6 312 84,8 971 75,5 623 80,5 348 68,0 93 60,6 45 66,9
All identified HCV forest 1 875 100,0 1 653 100,0 368 100,0 1 285 100,0 773 100,0 512 100,0 154 100,0 67 100,0
                  
Finland Identified outside existing and 
planned PAs 13 174 42,6 9 650 44,6 1 006 34,2 8 644 46,3 6 359 44,0 2 285 54,1 2 046 45,1 1 478 31,0
In planned PAs 53 0,2 45 0,2 0 0,0 44 0,2 6 0,0 38 0,9 5 0,1 3 0,1
In existing PAs 17 691 57,2 11 919 55,1 1 936 65,8 9 983 53,5 8 085 56,0 1 899 45,0 2 486 54,8 3 285 68,9
In existing and planned  PAs 17 744 57,4 11 964 55,4 1 936 65,8 10 028 53,7 8 091 56,0 1 937 45,9 2 491 54,9 3 288 69,0
All identified HCV forest 30 918 100,0 21 614 100,0 2 942 100,0 18 672 100,0 14 450 100,0 4 222 100,0 4 537 100,0 4 766 100,0
 All forest 
types 
combined
Additional 
protection 
%
All coniferous 
forest
Additional 
protection 
%
Spruce-
dominated 
coniferous 
forest
Additional 
protection 
%
All pine-
dominated 
coniferous 
forest
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Additional 
protection 
%
Pine-
dominated 
coniferous 
forest on 
peatland
Additional 
protection 
%
Mixed 
forest
Additional 
protection 
%
Deciduous 
forest
Additional 
protection 
%
Region km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Lapland 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00
Northern Ostrobothnia 53 0,20 45 0,24 0 0,03 44 0,26 6 0,06 38 0,54 5 0,10 3 0,08
Kainuu 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00
Finland 53 0,05 45 0,06 0 0,01 44 0,07 6 0,01 38 0,18 5 0,03 3 0,02
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6.3 
Russia
As mentioned in Chapter 3, the forests within Russian PAs were divided into those 
that are classified as HCV forests, and those that are not, and this deviates from the 
approach that was applied to the PAs in the Swedish and Finnish study areas. In 
table 39 the figures concerning forests in the Russian PA system in the study area 
are presented without the aforementioned division, and thus allow comparison to 
the Nordic figures.
Table 35 presents by region the figures describing how big portion of each forest 
type within the Russian study area PAs has been classified as of high conservation 
value. The overall HCV forest coverage in all forests within existing PAs in the 
Russian study area is 71,1%.
Both the forests classified as HCV forests and those forests inside the existing 
and planned PAs that do not have the HCV status, are presented in map 24.
Table 36 presents the figures considering current forest conservation and table 38 
officially planned additional forest conservation in the Russian study area. Figures 
are presented both for all forests regardless their biological quality and for HCV 
forests, respectively.
In the Russian study area the HCV coverage is 36,8% (270 650 km²) of the total 
area of all forests, and 10,3% (75 385 km²) of all forests and 19,8% (53 620 km²) of 
the forests classified as HCV forests are located within the current PAs. 
The correspondent figures for spruce-dominated coniferous forests are 62,9% 
(121 320 km²), 16,2% (31 235 km²) and 22,6% (27 470 km²); for pine-dominated 
coniferous mineral soil forests 27,0% (31 635 km²), 8,4% (9 830 km²) and 17,6%  
(5 570 km²); for pine-dominated coniferous peatland forests 27,4% (8 085 km²), 
7,7% (2 275 km²) and 15,7% (1 270 km²); for mixed forests 34% (75 425 km²), 9,3% 
(20 690 km²) and 18,3% (13 765 km²); and for deciduous forests 19,6% (34 170 km²), 
6,5% (11 345 km²) and 16,2% (5 540 km²). 
Establishment of all the officially planned PAs would increase the protection 
percentage of the forests in the Russian study area as follows: Overall protection 
% in all forests from 10,3% to 13,8%; in spruce-dominated coniferous forests from 
16,2% to 21,7% (exceeding the 17% threshold); in pine-dominated coniferous 
mineral soil forests from 8,4% to 12,9%: in pine-dominated coniferous peatland 
forests from 7,7% to 10,9%; in mixed forests 9,3% to 12,5%; and in deciduous forests 
from 6,5% to 9,4%.
The biggest additions by percentage points would be those of the pine-
dominated coniferous mineral soil forests and the spruce-dominated coniferous 
forests (4,5 and 3,9 percentage points, respectively) and by area those of the spruce-
dominated coniferous forests and the mixed forests (7 475 km² and 7 040 km²). 
In forests classified as HCV forests, establishment of all the officially planned 
PAs would increase the protection % as follows: in all HCV forests from 19,8% 
to 26,3%; in spruce-dominated coniferous HCV forests from 22,6% to 28,0%; in 
pine-dominated coniferous mineral soil HCV forests from 17,6% to 27,3%: in pine-
dominated coniferous peatland HCV forests from 15,7% to 21,1% (exceeding the 
17% threshold); in mixed HCV forests from 18,3% to 25,0%; and in deciduous HCV 
forests from 16,2% to 23,7% (exceeding the 17% threshold). 
Outside the current and officially planned PAs in the Russian study area are: 
73,7% of all HCV forests, 72% of spruce-dominated coniferous HCV forests, 72,7% 
of pine-dominated coniferous mineral soil HCV forests, 78,9% of pine-dominated 
Map 24. HCV forests in the Russian study area and other forests within existing and 
planned PAs in the Russian study area. u
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Table 35. Proportion of forests classified as HCV forests within existing PAs in the Russian study area, 
percentage of the total area of forests of each class within existing PAs in the region.
 All forest 
types 
combined
All  
coniferous 
forests
Spruce-
dominated 
coniferous 
forest
All pine- 
dominated 
coniferous 
forests
Pine- 
dominated 
coniferous 
forest on 
mineral 
soil
Pine- 
dominated 
coniferous 
forest on 
peatland
Mixed 
forest
Deciduous 
forest
Region % % % % % % % %
Murmansk 65,2 73,9 79,2 70,8 70,8 65,2 68,2 54,8
Karelia 58,4 65,8 76,7 60,2 61,4 53,9 54,0 32,4
Arkhangelsk 57,3 68,7 80,1 50,2 49,3 52,5 48,8 31,2
Nenets 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Komi 79,5 85,2 91,1 54,6 53,1 61,5 73,4 59,9
Russia 71,1 79,2 87,9 56,5 56,7 55,9 66,5 48,8
Table 34. Forests within the PA system in the Russian study area.
  All forest 
types 
combined
Proportion of 
all forests in 
the region
All coniferous 
forest 
combined
Proportion of 
all coniferous 
forests in the 
region
Spruce-
dominated 
coniferous 
forest
Proportion of 
all  spruce-
dominated 
coniferous 
forest in the 
region
All pine-
dominated 
coniferous 
forest 
combined
Proportion 
of all pine-
dominated 
coniferous 
forest in 
the region
Pine-
dominated 
coniferous 
forest on 
mineral 
soil
Proportion 
of  all pine-
dominated 
coniferous 
forest on 
mineral 
soil in the 
region
Pine-
dominated 
coniferous 
forest on 
peatland
Proportion 
of all pine-
dominated 
coniferous 
forest on 
peatland in 
the region
Mixed 
forest
Proportion 
of all 
mixed 
forest in 
the region
Deciduous 
forest
Proportion 
of all 
deciduous 
forest in 
the region
Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Murmansk 6 192 8,6 2 102 10,3 623 8,5 1 478 11,2 1 455 11,3 23 10,5 2 202 9,2 1 888 6,8
Karelia 8 852 8,4 4 938 9,1 1 081 10,9 3 857 8,7 3 146 8,7 711 8,5 2 126 7,2 1 788 8,3
Arkhangelsk 9 875 4,4 6 377 6,4 5 538 9,6 839 2,0 648 2,2 191 1,6 2 339 3,8 1 159 1,8
Nenets 369 3,0 179 2,4 175 2,5 3 0,8 3 0,8 0 0,0 76 2,8 115 5,1
Komi 491 0,2 141 0,1 57 0,1 84 0,2 73 0,1 11 0,1 298 0,3 52 0,1
Russia 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,17 5 002 2,9
                  
In existing PAs
Murmansk 9 348 12,9 2 759 13,5 1 029 14,1 1 730 13,1 1 713 13,2 17 7,9 3 324 13,8 3 266 11,8
Karelia 5 374 5,1 3 289 6,0 1 126 11,2 2 164 4,9 1 830 5,1 334 4,0 1 381 4,7 704 3,3
Arkhangelsk 17 203 7,6 10 103 10,2 6 245 10,8 3 858 9,3 2 718 9,2 1 140 9,7 3 987 6,5 3 113 4,8
Nenets 9 0,1 8 0,1 8 0,1 0 0,0 0 0,0 0 0,0 0 0,0 1 0,1
Komi 43 454 13,6 27 184 17,2 22 827 20,6 4 357 9,2 3 573 9,4 784 8,5 12 004 11,5 4 266 7,4
Russia 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
                  
In existing and 
planned PAs
Murmansk 15 540 21,5 4 860 23,7 4 860 66,5 3 208 24,4 3 168 24,5 40 18,4 5 526 23,0 5 154 18,6
Karelia 14 226 13,5 8 228 15,1 2 207 22,3 6 021 13,5 4 976 13,8 1 045 12,5 3 506 11,9 2 492 11,6
Arkhangelsk 27 079 12,0 16 480 16,6 11 783 20,4 4 697 11,4 3 366 11,4 1 331 11,3 6 326 10,3 4 272 6,6
Nenets 378 3,0 186 2,5 183 2,6 3 0,8 3 0,8 0 0,0 76 2,8 116 5,2
Komi 43 945 13,7 27 325 17,3 22 885 20,6 4 441 9,4 3 645 9,6 795 8,6 12 302 11,8 4 318 7,5
Russia 101 167 13,8 57 079 16,8 41 918 21,7 18 370 12,5 15 158 12,9 3 212 10,9 27 737 12,5 16 351 9,4
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  All forest 
types 
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Conservation status Region km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
In planned PAs
Murmansk 6 192 8,6 2 102 10,3 623 8,5 1 478 11,2 1 455 11,3 23 10,5 2 202 9,2 1 888 6,8
Karelia 8 852 8,4 4 938 9,1 1 081 10,9 3 857 8,7 3 146 8,7 711 8,5 2 126 7,2 1 788 8,3
Arkhangelsk 9 875 4,4 6 377 6,4 5 538 9,6 839 2,0 648 2,2 191 1,6 2 339 3,8 1 159 1,8
Nenets 369 3,0 179 2,4 175 2,5 3 0,8 3 0,8 0 0,0 76 2,8 115 5,1
Komi 491 0,2 141 0,1 57 0,1 84 0,2 73 0,1 11 0,1 298 0,3 52 0,1
Russia 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,17 5 002 2,9
                  
In existing PAs
Murmansk 9 348 12,9 2 759 13,5 1 029 14,1 1 730 13,1 1 713 13,2 17 7,9 3 324 13,8 3 266 11,8
Karelia 5 374 5,1 3 289 6,0 1 126 11,2 2 164 4,9 1 830 5,1 334 4,0 1 381 4,7 704 3,3
Arkhangelsk 17 203 7,6 10 103 10,2 6 245 10,8 3 858 9,3 2 718 9,2 1 140 9,7 3 987 6,5 3 113 4,8
Nenets 9 0,1 8 0,1 8 0,1 0 0,0 0 0,0 0 0,0 0 0,0 1 0,1
Komi 43 454 13,6 27 184 17,2 22 827 20,6 4 357 9,2 3 573 9,4 784 8,5 12 004 11,5 4 266 7,4
Russia 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
                  
In existing and 
planned PAs
Murmansk 15 540 21,5 4 860 23,7 4 860 66,5 3 208 24,4 3 168 24,5 40 18,4 5 526 23,0 5 154 18,6
Karelia 14 226 13,5 8 228 15,1 2 207 22,3 6 021 13,5 4 976 13,8 1 045 12,5 3 506 11,9 2 492 11,6
Arkhangelsk 27 079 12,0 16 480 16,6 11 783 20,4 4 697 11,4 3 366 11,4 1 331 11,3 6 326 10,3 4 272 6,6
Nenets 378 3,0 186 2,5 183 2,6 3 0,8 3 0,8 0 0,0 76 2,8 116 5,2
Komi 43 945 13,7 27 325 17,3 22 885 20,6 4 441 9,4 3 645 9,6 795 8,6 12 302 11,8 4 318 7,5
Russia 101 167 13,8 57 079 16,8 41 918 21,7 18 370 12,5 15 158 12,9 3 212 10,9 27 737 12,5 16 351 9,4
coniferous peatland HCV forests, 75,0% of mixed HCV forests, and 76,3% of 
deciduous HCV forests.
On the regional level the overall HCV coverage in forests is as follows: in the 
Murmansk Region 51,1% (36 860 km²) , in the Republic of Karelia 11,4% (11 970 
km²) ; in the Arkhangelsk Region 28,0% (63 070 km²); in Nenets Autonomous 
District 47,9% (5 930 km²); and in the Republic of Komi 47,7% (152 810 km²).
The protection % of all forest in the Murmansk Region is 12,9% and the 
protection % of HCV forests 16,5%. The correspondent figures in the Republic of 
Karelia are 5,1% and 26,2%; in the Arkhangelsk Region 7,6% and 15,6%; in Nenets 
Autonomous District 0,1% and zero %, and in the Republic of Komi 13,6% and 
22,6%.
Establishment of the officially planned PAs would increase the protection 
% of all forest in the Murmansk Region from 12,9% to 21,5% (exceeding the 
17% threshold) and the protection % of HCV forests from 16,5% to 29,7%; in 
the Republic of Karelia from 5,1% to 13,5% and from 26,2% to 57,9%; in the 
Arkhangelsk Region from 7,6% to 12,0% and from 15,6% to 28,8%; in the Nenets 
Autonomous District from 0,1% to 3,0% and from zero to 0,7%; and in the Republic 
of Komi from 13,6% to 13,7% and from 22,6% to 22,9%.
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Region  km2  km2  km2  km2  km2  km2  km2  km2  
Murmansk Any forest in existing PAs 9 348 12,9 2 759 13,5 1 029 14,1 1 730 13,1 1 713 13,2 17 7,9 3 324 13,8 3 266 11,8
Forest classified as HCV, in existing PAs 6 096 16,5 2 039 16,7 815 16,8 1 224 16,7 1 213 16,7 11 19,1 2 266 18,2 1 791 14,6
Karelia Any forest in existing PAs 5 374 5,1 3 289 6,0 1 126 11,4 2 164 4,9 1 830 5,1 334 4,0 1 381 4,7 704 3,3
Forest classified as HCV, in existing PAs 3 140 26,2 2 166 27,2 863 35,8 1 303 23,4 1 123 24,0 180 20,5 746 25,7 228 20,6
Arkhangelsk Any forest in existing PAs 17 203 7,6 10 103 10,2 6 245 10,8 3 858 9,3 2 718 9,2 1 140 9,7 3 987 6,5 3 113 4,8
Forest classified as HCV, in existing PAs 9 857 15,6 6 942 17,8 5 004 16,2 1 938 23,9 1 340 27,9 598 18,2 1 946 11,6 970 13,3
Nenets Any forest in existing PAs 9 0,1 8 0,1 8 0,1 0 0,0 0 0,0 0 0,0 0 0,0 1 0,1
Forest classified as HCV, in existing PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Komi Any forest in existing PAs 43 454 13,6 27 184 17,2 22 827 20,6 4 357 9,2 3 573 9,4 784 8,5 12 004 11,5 4 266 7,4
Forest classified as HCV, in existing PAs 34 528 22,6 23 167 23,8 20 788 26,4 2 379 12,9 1 897 13,0 482 12,5 8 807 20,8 2 553 19,2
Russia Any forest in existing PAs 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
Forest classified as HCV, in existing PAs 53 621 18,6 34 314 19,8 27 470 22,3 6 844 13,8 5 572 14,0 1 272 12,7 13 765 17,7 5 542 14,8
Table 37. Forest conservation by forest type in the Russian study area.
In the Murmansk Region 70,3% of all the known HCV forests are outside all the 
official conservation plans. The correspondent figure in the Republic of Karelia is 
42,1%; in the Arkhangelsk Region 71,2%; in Nenets Autonomous District 97,2%; 
and in the Republic of Komi 77,1%.
In spruce-dominated coniferous forests the regional HCV coverage is as follows: 
in the Murmansk Region 66,5% (4 860 km²); in the Republic of Karelia 24,3% 
(2 045 km²); in the Arkhangelsk Region 53,6% (30 905 km²); in Nenets Autonomous 
District 61,5% (4 315 km²); and in the Republic of Komi 71,1% (78 835 km²).
The protection % of all spruce-dominated coniferous forests in the Murmansk 
Region is 14,1% and the protection % of spruce-dominated coniferous HCV forests 
16,8%. The correspondent figures in the Republic of Karelia are 11,4% and 35,8%; in 
the Arkhangelsk Region 10,8% and 16,2%; in Nenets Autonomous District 0,1% and 
zero %; and in the Republic of Komi 20,6% and 26,4%.
Establishment of the officially planned PAs would increase the protection % of 
all spruce-dominated coniferous forests in the Murmansk Region from 14,1% to 
21,5% (exceeding the 17% threshold) and the protection % of spruce-dominated 
coniferous HCV forests from 16,8% to 28,1%; in the Republic of Karelia from 
11,4% to 13,5% and from 35,8% to 63,0%; in the Arkhangelsk Region from 10,8% to 
12,0% and from 16,2% to 32,6%; in Nenets Autonomous District from 0,1% to 3,0% 
and from zero to 2,2%. In the Republic of Komi there would be no significant rise 
neither in the protection % of all forests nor in that of the HCV forests.
In the Murmansk Region 71,9% of all the known spruce-dominated coniferous 
HCV forests are outside all the official conservation plans. The correspondent 
figure in the Republic of Karelia is 37,0%, in the Arkhangelsk Region 67,4%, in 
Nenets Autonomous District 96,8%, and in the Republic of Komi 73,6%.
In pine-dominated coniferous mineral soil forests the regional HCV coverage 
is as follows: in the Murmansk Region 56,2% (7 260 km²); in the Republic of 
Karelia 13,0% (4 670 km²), in the Arkhangelsk Region 16,2% (4 800 km²); in Nenets 
Autonomous District 67,9% (295 km²); and in the republic of Komi 38,3% (14 600 
km²).
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Region  km2  km2  km2  km2  km2  km2  km2  km2  
Murmansk Any forest in existing PAs 9 348 12,9 2 759 13,5 1 029 14,1 1 730 13,1 1 713 13,2 17 7,9 3 324 13,8 3 266 11,8
Forest classified as HCV, in existing PAs 6 096 16,5 2 039 16,7 815 16,8 1 224 16,7 1 213 16,7 11 19,1 2 266 18,2 1 791 14,6
Karelia Any forest in existing PAs 5 374 5,1 3 289 6,0 1 126 11,4 2 164 4,9 1 830 5,1 334 4,0 1 381 4,7 704 3,3
Forest classified as HCV, in existing PAs 3 140 26,2 2 166 27,2 863 35,8 1 303 23,4 1 123 24,0 180 20,5 746 25,7 228 20,6
Arkhangelsk Any forest in existing PAs 17 203 7,6 10 103 10,2 6 245 10,8 3 858 9,3 2 718 9,2 1 140 9,7 3 987 6,5 3 113 4,8
Forest classified as HCV, in existing PAs 9 857 15,6 6 942 17,8 5 004 16,2 1 938 23,9 1 340 27,9 598 18,2 1 946 11,6 970 13,3
Nenets Any forest in existing PAs 9 0,1 8 0,1 8 0,1 0 0,0 0 0,0 0 0,0 0 0,0 1 0,1
Forest classified as HCV, in existing PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
Komi Any forest in existing PAs 43 454 13,6 27 184 17,2 22 827 20,6 4 357 9,2 3 573 9,4 784 8,5 12 004 11,5 4 266 7,4
Forest classified as HCV, in existing PAs 34 528 22,6 23 167 23,8 20 788 26,4 2 379 12,9 1 897 13,0 482 12,5 8 807 20,8 2 553 19,2
Russia Any forest in existing PAs 75 388 10,3 43 343 12,8 31 235 16,2 12 109 8,2 9 833 8,4 2 275 7,7 20 696 9,3 11 349 6,5
Forest classified as HCV, in existing PAs 53 621 18,6 34 314 19,8 27 470 22,3 6 844 13,8 5 572 14,0 1 272 12,7 13 765 17,7 5 542 14,8
The protection % of all pine-dominated coniferous mineral soil forests in the 
Murmansk Region is 13,2% and the protection % of pine-dominated coniferous 
mineral soil HCV forests 16,7%. The correspondent figures in the Republic of 
Karelia are 5,1% and 24,0%; in the Arkhangelsk Region 9,2% and 27,9%; in Nenets 
Autonomous District zero % and zero %; and in the Republic of Komi 9,4% and 
13,0%. 
Establishment of the officially planned PAs would increase the protection % 
of all pine-dominated coniferous mineral soil forests in the Murmansk Region 
from 13,2% to 24,5% (exceeding the 17% threshold) and the protection % of 
pine-dominated coniferous mineral soil HCV forests from 16,7% to 32,7%; in 
the Republic of Karelia from 5,1% to 13,8% and from 24,0% to 55,7%; in the 
Arkhangelsk Region from 9,2% to 11,4% and from 27,9% to 35,3%; and in 
the Republic of Komi from 9,4% to 9,6% and from 13,0% to 13,5%. In Nenets 
Autonomous District the increase would be from zero to 3 km². 
In the Murmansk Region 67,3% of all the known pine-dominated coniferous 
mineral soil HCV forests are outside all the official conservation plans. The 
correspondent figure in the Republic of Karelia is 44,3%, in the Arkhangelsk 
Region 64,7%, in Nenets Autonomous District 99,0%, and in the Republic of Komi 
86,5%.
In pine-dominated coniferous peatland forests the regional HCV coverage is as 
follows: in the Murmansk Region 27% (55 km²); in the Republic of Karelia 10,5% 
(875 km²); in the Arkhangelsk Region 28,1% (3 295 km²); in Nenets Autonomous 
District 0% (Nenets has practically no land in this landcover class); and in the 
Republic of Komi 41,8% (3 850 km²).
The protection % of all pine-dominated coniferous peatland forests in the 
Murmansk Region is 7,9% and the protection % of pine-dominated coniferous 
peatland HCV forests 19,1%. The correspondent figures in the Republic of Karelia 
are 4,0% and 20,5%, in the Arkhangelsk Region 9,7% and 18,2%, and in the 
Republic of Komi 8,5% and 12,5%. 
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Table 37. Conservation status of the HCV forests identified in the Russian study area.
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Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Murmansk Identified outside existing and planned PAs 25 922 70,3 8 422 69,1 3 497 71,9 4 925 67,3 4 890 67,3 35 58,6 8 392 67,5 9 108 74,4
In planned PAs 4 846 13,1 1 723 14,1 549 11,3 1 174 16,0 1 160 16,0 13 22,3 1 777 14,3 1 347 11,0
In existing PAs 6 096 16,5 2 039 16,7 815 16,8 1 224 16,7 1 213 16,7 11 19,1 2 266 18,2 1 791 14,6
In existing and planned PAs 10 942 29,7 3 762 30,9 1 364 28,1 2 398 32,7 2 373 32,7 25 41,4 4 043 32,5 3 137 25,6
All identified HCV forest 36 864 100,0 12 184 100,0 4 861 100,0 7 323 100,0 7 263 100,0 59 100,0 12 435 100,0 12 245 100,0
                 
Karelia Identified outside existing and planned PAs 5 047 42,1 3 374 42,4 890 37,0 2 484 44,7 2 074 44,3 410 46,7 1 193 41,1 480 43,3
In planned PAs 3 787 31,6 2 424 30,4 655 27,2 1 769 31,8 1 481 31,7 288 32,8 963 33,2 400 36,1
In existing PAs 3 140 26,2 2 166 27,2 863 35,8 1 303 23,4 1 123 24,0 180 20,5 746 25,7 228 20,6
In existing and planned  PAs 6 927 57,9 4 589 57,6 1 518 63,0 3 072 55,3 2 603 55,7 469 53,3 1 710 58,9 628 56,7
All identified HCV forest 11 974 100,0 7 964 100,0 2 408 100,0 5 556 100,0 4 677 100,0 879 100,0 2 902 100,0 1 108 100,0
                 
Arkhangelsk Identified outside existing and planned PAs 44 898 71,2 26 511 68,0 20 825 67,4 5 685 70,2 3 108 64,7 2 578 78,2 12 787 76,4 5 601 76,5
In planned PAs 8 314 13,2 5 552 14,2 5 079 16,4 473 5,8 353 7,4 120 3,6 2 013 12,0 749 10,2
In existing PAs 9 857 15,6 6 942 17,8 5 004 16,2 1 938 23,9 1 340 27,9 598 18,2 1 946 11,6 970 13,3
In existing and planned  PAs 18 171 28,8 12 494 32,0 10 083 32,6 2 411 29,8 1 693 35,3 718 21,8 3 958 23,6 1 719 23,5
All identified HCV forest 63 070 100,0 39 004 100,0 30 908 100,0 8 096 100,0 4 800 100,0 3 296 100,0 16 745 100,0 7 320 100,0
                 
Nenets Identified outside existing and planned PAs 5 767 24,4 4 473 27,1 4 180 66,9 293 2,9 293 3,5 0 0,0 1 068 29,8 227 6,4
In planned PAs 167 0,7 139 0,8 136 2,2 3 0,0 3 0,0 0 0,0 25 0,7 3 0,1
In existing PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing and planned  PAs 167 0,7 139 0,8 136 2,2 3 0,0 3 0,0 0 0,0 25 0,7 3 0,1
All identified HCV forest 5 934 25,1 4 612 27,9 4 316 69,0 296 2,9 296 3,5 0 0,0 1 092 30,5 230 6,5
                 
Komi Identified outside existing and planned PAs 117 805 77,1 73 983 76,0 57 990 73,6 15 993 86,7 12 632 86,5 3 361 87,2 33 147 78,5 10 675 80,4
In planned PAs 477 0,3 139 0,1 57 0,1 83 0,4 72 0,5 11 0,3 296 0,7 41 0,3
In existing PAs 34 528 22,6 23 167 23,8 20 788 26,4 2 379 12,9 1 897 13,0 482 12,5 8 807 20,8 2 553 19,2
In existing and planned  PAs 35 005 22,9 23 307 24,0 20 845 26,4 2 462 13,3 1 968 13,5 493 12,8 9 104 21,5 2 595 19,6
All identified HCV forest 152 810 100,0 97 290 100,0 78 835 100,0 18 455 100,0 14 601 100,0 3 854 100,0 42 251 100,0 13 269 100,0
                 
Russia Identified outside existing and planned PAs 199 440 73,7 116 763 72,5 87 382 72,0 29 381 74,0 22 998 72,7 6 384 78,9 56 586 75,0 26 090 76,3
In planned PAs 17 592 6,5 9 977 6,2 6 476 5,3 3 501 8,8 3 069 9,7 432 5,3 5 074 6,7 2 541 7,4
In existing PAs 53 621 19,8 34 314 21,3 27 470 22,6 6 844 17,2 5 572 17,6 1 272 15,7 13 765 18,3 5 542 16,2
In existing and planned  PAs 71 213 26,3 44 291 27,5 33 946 28,0 10 345 26,0 8 640 27,3 1 704 21,1 18 840 25,0 8 083 23,7
All identified HCV forest 270 653 100,0 161 054 100,0 121 328 100,0 39 726 100,0 31 638 100,0 8 088 100,0 75 426 100,00 34 173 100,0
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Region Conservation status km2 % km2 % km2 % km2 % km2 % km2 % km2 % km2 %
Murmansk Identified outside existing and planned PAs 25 922 70,3 8 422 69,1 3 497 71,9 4 925 67,3 4 890 67,3 35 58,6 8 392 67,5 9 108 74,4
In planned PAs 4 846 13,1 1 723 14,1 549 11,3 1 174 16,0 1 160 16,0 13 22,3 1 777 14,3 1 347 11,0
In existing PAs 6 096 16,5 2 039 16,7 815 16,8 1 224 16,7 1 213 16,7 11 19,1 2 266 18,2 1 791 14,6
In existing and planned PAs 10 942 29,7 3 762 30,9 1 364 28,1 2 398 32,7 2 373 32,7 25 41,4 4 043 32,5 3 137 25,6
All identified HCV forest 36 864 100,0 12 184 100,0 4 861 100,0 7 323 100,0 7 263 100,0 59 100,0 12 435 100,0 12 245 100,0
                 
Karelia Identified outside existing and planned PAs 5 047 42,1 3 374 42,4 890 37,0 2 484 44,7 2 074 44,3 410 46,7 1 193 41,1 480 43,3
In planned PAs 3 787 31,6 2 424 30,4 655 27,2 1 769 31,8 1 481 31,7 288 32,8 963 33,2 400 36,1
In existing PAs 3 140 26,2 2 166 27,2 863 35,8 1 303 23,4 1 123 24,0 180 20,5 746 25,7 228 20,6
In existing and planned  PAs 6 927 57,9 4 589 57,6 1 518 63,0 3 072 55,3 2 603 55,7 469 53,3 1 710 58,9 628 56,7
All identified HCV forest 11 974 100,0 7 964 100,0 2 408 100,0 5 556 100,0 4 677 100,0 879 100,0 2 902 100,0 1 108 100,0
                 
Arkhangelsk Identified outside existing and planned PAs 44 898 71,2 26 511 68,0 20 825 67,4 5 685 70,2 3 108 64,7 2 578 78,2 12 787 76,4 5 601 76,5
In planned PAs 8 314 13,2 5 552 14,2 5 079 16,4 473 5,8 353 7,4 120 3,6 2 013 12,0 749 10,2
In existing PAs 9 857 15,6 6 942 17,8 5 004 16,2 1 938 23,9 1 340 27,9 598 18,2 1 946 11,6 970 13,3
In existing and planned  PAs 18 171 28,8 12 494 32,0 10 083 32,6 2 411 29,8 1 693 35,3 718 21,8 3 958 23,6 1 719 23,5
All identified HCV forest 63 070 100,0 39 004 100,0 30 908 100,0 8 096 100,0 4 800 100,0 3 296 100,0 16 745 100,0 7 320 100,0
                 
Nenets Identified outside existing and planned PAs 5 767 24,4 4 473 27,1 4 180 66,9 293 2,9 293 3,5 0 0,0 1 068 29,8 227 6,4
In planned PAs 167 0,7 139 0,8 136 2,2 3 0,0 3 0,0 0 0,0 25 0,7 3 0,1
In existing PAs 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0
In existing and planned  PAs 167 0,7 139 0,8 136 2,2 3 0,0 3 0,0 0 0,0 25 0,7 3 0,1
All identified HCV forest 5 934 25,1 4 612 27,9 4 316 69,0 296 2,9 296 3,5 0 0,0 1 092 30,5 230 6,5
                 
Komi Identified outside existing and planned PAs 117 805 77,1 73 983 76,0 57 990 73,6 15 993 86,7 12 632 86,5 3 361 87,2 33 147 78,5 10 675 80,4
In planned PAs 477 0,3 139 0,1 57 0,1 83 0,4 72 0,5 11 0,3 296 0,7 41 0,3
In existing PAs 34 528 22,6 23 167 23,8 20 788 26,4 2 379 12,9 1 897 13,0 482 12,5 8 807 20,8 2 553 19,2
In existing and planned  PAs 35 005 22,9 23 307 24,0 20 845 26,4 2 462 13,3 1 968 13,5 493 12,8 9 104 21,5 2 595 19,6
All identified HCV forest 152 810 100,0 97 290 100,0 78 835 100,0 18 455 100,0 14 601 100,0 3 854 100,0 42 251 100,0 13 269 100,0
                 
Russia Identified outside existing and planned PAs 199 440 73,7 116 763 72,5 87 382 72,0 29 381 74,0 22 998 72,7 6 384 78,9 56 586 75,0 26 090 76,3
In planned PAs 17 592 6,5 9 977 6,2 6 476 5,3 3 501 8,8 3 069 9,7 432 5,3 5 074 6,7 2 541 7,4
In existing PAs 53 621 19,8 34 314 21,3 27 470 22,6 6 844 17,2 5 572 17,6 1 272 15,7 13 765 18,3 5 542 16,2
In existing and planned  PAs 71 213 26,3 44 291 27,5 33 946 28,0 10 345 26,0 8 640 27,3 1 704 21,1 18 840 25,0 8 083 23,7
All identified HCV forest 270 653 100,0 161 054 100,0 121 328 100,0 39 726 100,0 31 638 100,0 8 088 100,0 75 426 100,00 34 173 100,0
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Region  km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Murmansk Any forest 6 192 8,6 2 102 10,3 623 8,5 1 478 11,2 1 455 11,3 23 10,5 2 202 9,2 1 888 6,8
Forest classified as HCV 4 846 6,7 1 723 8,4 549 7,5 1 174 8,9 1 160 9,0 13 6,0 1 777 7,4 1 347 4,9
Karelia Any forest 8 852 8,4 4 938 9,1 1 081 10,9 3 857 8,7 3 146 8,7 711 8,5 2 126 7,2 1 788 8,3
Forest classified as HCV 3 787 3,6 2 424 4,5 655 6,6 1 769 4,0 1 481 4,1 288 3,4 963 3,3 400 1,9
Arkhangelsk Any forests 9 875 4,4 6 377 6,4 5 538 9,6 839 2,0 648 2,2 191 1,6 2 339 3,8 1 159 1,8
Any forest 8 314 3,7 5 552 5,6 5 079 8,8 473 1,1 353 1,2 120 1,0 2 013 3,3 749 1,2
Nenets Any forest 369 3,0 179 2,4 175 2,5 3 0,8 3 0,8 0 0,0 76 2,8 115 5,1
Forest classified as HCV 167 1,3 139 1,9 136 1,9 3 0,6 3 0,6 0 0,0 25 0,9 3 0,2
Komi Any forest 491 0,2 141 0,1 57 0,1 84 0,2 73 0,2 11 0,1 298 0,3 52 0,1
Forest classified as HCV 477 0,1 139 0,1 57 0,1 83 0,2 72 0,2 11 0,1 296 0,3 41 0,1
Russia Any forest 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,2 5 002 2,9
Forest classified as HCV 17 592 2,4 9 977 2,9 6 476 3,4 3 501 2,4 3 069 2,6 432 1,5 5 074 2,3 2 541 1,5
Table 38. Officially planned additional forest conservation in the Russian study area.
Establishment of the officially planned PAs would increase the protection % of 
all pine-dominated coniferous peatland forests in the Murmansk Region from 7,9% 
to 18,4% (exceeding the 17% threshold) and the protection % of pine-dominated 
coniferous peatland HCV forests from 19,1% to 41,4%; in the Republic of Karelia 
from 4,0% to 12,5% and from 25,5% to 53,3%; in the Arkhangelsk Region from 9,7% 
to 11,3% and from 18,2% to 21,8%; and in the Republic of Komi from 8,5% to 8,6% 
and from 12,5% to 12,8%. 
In the Murmansk Region 58,6% of all the known pine-dominated coniferous 
peatland HCV forests are outside all the official conservation plans. The 
correspondent figure in the Republic of Karelia is 46,7%, in the Arkhangelsk 
Region 78,2%, and in the Republic of Komi 87,2%.
In mixed forests the regional HCV coverage is as follows: in the Murmansk 
Region 51,8% (12 435 km²), in the Republic of Karelia 9,8% (2 900 km²), in the 
Arkhangelsk Region 27,3% (16 745 km²), in Nenets Autonomous District 40,5%  
(1 090 km²), and in the Republic of Komi 40,5% (42 250 km²).
The protection % of all mixed forests in the Murmansk Region is 13,8% and 
the protection % of mixed HCV forests 18,2%. The correspondent figures in the 
Republic of Karelia are 4,7% and 25,7%; in the Arkhangelsk Region 6,5% and 
11,6%; in Nenets Autonomous District zero % and zero %, and in the Republic of 
Komi 11,5% and 20,8%.
Establishment of the officially planned PAs would increase the protection % 
of all mixed forests in the Murmansk Region from 13,8% to 23,0% (exceeding 
the 17% threshold) and the protection % of mixed HCV forests from 18,2% to 
32,5%; in the Republic of Karelia from 4,7% to 11,9% and from 25,7% to 58,9%; in 
the Arkhangelsk Region from 6,5% to 10,3% and from 11,6% to 23,6%; in Nenets 
Autonomous District from zero to 2,8% and from zero to 0,7%; and in the  
Republic of Komi from 11,5% to 11,8% and from 20,8% to 21,5%.
In the Murmansk Region 67,5% of all the known mixed HCV forests are outside 
all the official conservation plans. The correspondent figure in the Republic of 
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Region  km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points km2 % points
Murmansk Any forest 6 192 8,6 2 102 10,3 623 8,5 1 478 11,2 1 455 11,3 23 10,5 2 202 9,2 1 888 6,8
Forest classified as HCV 4 846 6,7 1 723 8,4 549 7,5 1 174 8,9 1 160 9,0 13 6,0 1 777 7,4 1 347 4,9
Karelia Any forest 8 852 8,4 4 938 9,1 1 081 10,9 3 857 8,7 3 146 8,7 711 8,5 2 126 7,2 1 788 8,3
Forest classified as HCV 3 787 3,6 2 424 4,5 655 6,6 1 769 4,0 1 481 4,1 288 3,4 963 3,3 400 1,9
Arkhangelsk Any forests 9 875 4,4 6 377 6,4 5 538 9,6 839 2,0 648 2,2 191 1,6 2 339 3,8 1 159 1,8
Any forest 8 314 3,7 5 552 5,6 5 079 8,8 473 1,1 353 1,2 120 1,0 2 013 3,3 749 1,2
Nenets Any forest 369 3,0 179 2,4 175 2,5 3 0,8 3 0,8 0 0,0 76 2,8 115 5,1
Forest classified as HCV 167 1,3 139 1,9 136 1,9 3 0,6 3 0,6 0 0,0 25 0,9 3 0,2
Komi Any forest 491 0,2 141 0,1 57 0,1 84 0,2 73 0,2 11 0,1 298 0,3 52 0,1
Forest classified as HCV 477 0,1 139 0,1 57 0,1 83 0,2 72 0,2 11 0,1 296 0,3 41 0,1
Russia Any forest 25 780 3,5 13 736 4,0 7 475 3,9 6 261 4,3 5 325 4,5 936 3,2 7 041 3,2 5 002 2,9
Forest classified as HCV 17 592 2,4 9 977 2,9 6 476 3,4 3 501 2,4 3 069 2,6 432 1,5 5 074 2,3 2 541 1,5
Karelia is 41,1%, in the Arkhangelsk Region 76,4%, in Nenets Autonomous District 
97,7%, and in the Republic of Komi 78,5%.
In deciduous forests the regional HCV coverage is as follows: in the Murmansk 
Region 44,2% (12 245 km²) , in the Republic of Karelia 5,2% (1 105 km²) , in the 
Arkhangelsk Region 11,3% (7 320 km²), in Nenets Autonomous District 10,2%  
(320 km²), and in the Republic of Komi 23,0% (13 265 km²).
The protection % of all deciduous forests in the Murmansk Region is 11,8% and 
the protection % of deciduous HCV forests 14,6%. The correspondent figures in 
the Republic of Karelia are 4,7% and 25,7%; in the Arkhangelsk Region 6,5% and 
11,6%; in Nenets Autonomous District zero % and zero %; and in the Republic of 
Komi 11,5% and 20,8%.
Establishment of the officially planned PAs would increase the protection % 
of all deciduous forests in the Murmansk Region from 11,8% to 18,6% (exceeding 
the 17% threshold) and the protection % of deciduous HCV forests from 14,6% to 
25,6%; in the Republic of Karelia from 3,3% to 11,6% and from 20,6% to 56,7%; in 
the Arkhangelsk Region from 4,8% to 6,6% and from 13,3% to 23,5%; in Nenets 
Autonomous District from 0,1% to 5,2% and from zero to 0,1%; and in the Republic 
of Komi from 7,4% to 7,5% and from 19,2% to 19,6%.
In the Murmansk Region 74,4% of all the known deciduous HCV forests are 
outside all the official conservation plans. The correspondent figure in the Republic 
of Karelia is 43,3%, in the Arkhangelsk Region 76,5%, in Nenets Autonomous 
District 98,5%, and in the Republic of Komi 76,3%.
On regional level, the biggest additions by percentage points would be in 
pine-dominated coniferous mineral soil forests in the Murmansk Region (11,3 
percentage points) and in spruce-dominated coniferous forests in the Republic 
of Karelia (10,9), and by area in spruce-dominated coniferous forests in the 
Arkhangelsk Region (5 535 km²) and in pine-dominated coniferous mineral soil 
forests in the Republic of Karelia (3 145 km²).
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6.4 
Forest connectivity in the Barents Region
The important role of connectivity of protected areas in boreal landscapes has 
been recognized among ecologist for a couple of decades (Crooks & Sanjayan 2006, 
Hanski 1999, Rochelle ym. 1999, Taylor ym. 1993). Only a well-connected network 
of habitats has the capacity to maintain high biodiversity. In small and isolated 
habitat islands there is a great risk to lose species. If the protected area network is 
well connected recolonizations from other areas are possible. Large core areas with 
natural or near to natural disturbance regime and ecosystem services are less prone 
to population fluctuations and thus ensure maintenance of viable populations of 
forest species. Such core areas are vital components of protected area networks. 
Some of the HCV forests recognized in this project could be characterized as 
important core areas, but are not yet included in the present protected area 
network. Preservation of smaller and unprotected HCV forests as well as nature 
management in commercial forests surrounding protected areas would support the 
long-term viability of the protected area networks. 
According to the Aichi Biodiversity Target 11 it is important to establish 
ecologically representative and well-connected systems of protected areas. This is 
clearly needed to reduce further degradations and fragmentation of forest habitats. 
This project has not carried out any comprehensive analysis of connectivity of 
protected areas and HCV forests as data on HCV forests has been collected with 
somewhat different methods in each country. Furthermore, a detailed analysis 
would have been beyond the scope of this project. However, several maps 
produced by the project provide a good visual overview on the location of different 
kind of valuable forests areas and their connections. The maps also illustrate 
corridors (including ecological mega-corridors) as well as gaps, pinch points and 
barriers between these areas. There is a need to carry out more careful analyses of 
the connectivity of protected area networks in each country separately and in the 
Barents area as whole. In order to get ecologically more relevant result also the 
southern part of the coniferous zone should be involved in such analyses on the 
connectivity of the Northern European taiga. 
This study has produced maps of spruce-dominated and pine-dominated 
coniferous forests on mineral soils (maps 9 and 10). These maps are based on 
moving window analyses where the distance to the closest coniferous forest of 
either type along a two kilometer radius shows the abundance of these forests in 
the landscape. This is an example of rough connectivity analyses over large area 
for these spruce- and pine-dominated forests. It reveals that there are different 
possibilities to establish connections between spruce- and pine-dominated HCV 
forests, and certain parts of the Barents Region and particular areas in each country 
would have a different role in maintaining these type of forests. 
Some aspects of connectivity have been highlighted in this study by the 
help of the permeability concept (Pullin 2002, Rob ym. 2004, Ingegnoli 2015). 
Permeability maps illustrate the features of a landscape from the point of view of 
connectivity and survival of species. The concept takes into account movement 
of animals and other groups of organisms and the connectivity of habitats as well 
as structure of surrounding ecosystems. Land use and management practices 
may affect the permeability and connectivity of landscapes in several ways. For 
instance, marginal land in rural areas may enhance green infrastructure, and the 
permeability of certain recently non-permeable or semi-permeable environments 
can be increased with ecosystem restoration and nature management. This may for 
instance include restoration of ditched mires and bogs.
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Different species utilize and are dependent on different biotopes. For example, 
for some forest animals, natural wetlands may be less permeable than croplands or 
even roads (excluding perhaps the largest highways); for some other forest species 
most open areas are non-permeable. Therefore, a valid analysis of nature area 
integrity, fragmentation and connectivity should concern only groups of species 
having more or less similar habitat preferences and ways of moving between 
different parts of fragmented natural areas. Species groups having different 
preferences should be analyzed separately.
This study has produced a map that presents the overall forest cover 
connectivity for generalist forest species (map 25). The map has been produced 
by combining several Corine Land Cover classes and applying the permeability 
concept. All kind of forests are considered to be permeable – at least for certain 
generalist forests species – whereas the permeability of other land cover types is 
lower, varying from semi-permeable to non-permeable. A change in permeability 
between classes can be abrupt or more gradual. All types of forests (deciduous, 
mixed, coniferous) have been combined in the analysis and they belong either to 
HCV forests or to other forests in the class Permeable. Different kind of naturally 
open and sparsely vegetated areas (tundra and mountain vegetation, wetlands like 
mires and bogs, screes and rocky habitats, shoreline areas including dunes and 
beaches) and certain human induced open vegetation especially in agricultural 
environments (like arable fields and pastures) form the Semi-permeable class. 
The Semi-permeable class also contains environments like most roads, excluding 
motorways and wide trunk roads connecting larger cities. These roads belong to 
the class Non-permeable. In addition the Non-permeable class includes mainly 
urban and man-made areas (cities, towns, mine areas) as well as recent non-
vegetated clear-cuts and burned areas. Large water areas like the White Sea and the 
Baltic and big lakes (like Ladoga, Onega etc.) are not included in the permeability 
classes, although they are often dispersal barriers for many forest species. 
Scale is important when producing permeability overviews: if an individual 
area of semi-permeable land becomes large enough, it actually starts to function 
as an area of non-permeable land for many species. On the other hand, if a non-
permeable area is small enough like small clearings, roads, lakes, rivulets etc., they 
can be semi- or completely permeable for many forest species. However, even 
small clearings etc can be dispersal barriers for certain forest species. Outside HCV 
forests, in the class permeable, there are mainly successional stands of managed 
forests. Overall, in a longer time perspective, permeable forests that are not 
regarded as HCV forests but located between high conservation value forests or 
protected areas provide possibilities to build ecological connections and improve 
the quality of particular sites by restoration and nature management. 
The map (map 25), based on permeability classes, is probably especially relevant 
when illustrating the needs of some generalist forest species with good mobility 
and dispersal ability. Many large mammals and several forest dwelling migratory 
birds, and certain insects and fungi that can easily disperse over open areas and 
small water bodies and which have a good far-distance dispersal ability, belong 
to this group. For many forest species that use also young successional stands or 
are dependent on typical boreal tree species, the permeable forest landscape is 
still well connected. These include many vertebrates, insects, fungi, bryophytes 
and lichens. Forest species strictly related to old-growth successional stands or 
particular structural characters of natural forests (e.g. large logs or old snags, 
old or ancient living trees) may have difficulties to disperse in managed forested 
landscapes, or it can even be impossible. 
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The map of permeability classes (map 25) shows some interesting features of 
the study area with regard to biogeography, forest management history, location 
of high conservation forests and the possibilities to improve forest connectivity 
between countries and bioclimatic zones. There are very few natural dispersal 
barriers in the taiga of the study area in the east-west direction, excluding the 
mountain chains of the Urals in the east and the Scandes in the west. However, the 
wide low valley of the river Northern Dvina, with a lot of natural wetlands divides 
the otherwise well-connected forest landscape. For many forest species this is not 
necessarily a real barrier and there are several forested corridors crossing the valley 
especially in the north. 
The general pattern of permeability reveals differences also within the countries. 
Through the study area the amount of HCV forests decreases towards south 
except in close vicinity of mountain chains. This is in accordance with the forest 
management history. The texture of permeability of landscape changes and 
becomes more heterogenic and fine-grained towards west of the Northern Dvina 
valley. In terms of permeable and semi-permeable habitat patches, the landscape 
is more mosaic in the Nordic countries and the Republic of Karelia as well as 
the western parts of Arkhangelsk Region as compared to the Republic of Komi. 
This is a consequence of both natural differences and management history. At 
the same time the geomorphological mosaic of mires, forests and lakes is more 
fine-grained and diverse in landscapes towards and on the Fennoscandian shield. 
However, at the border between Finland and Russia there is again a clear change 
in permeability pattern. In Finland and Sweden where forest management history 
is rather similar, the amount of semi-permeable sites increases and HCV forests 
are concentrated to the northern part of the northern boreal zone and the border 
between Finland and Russia. In the Nordic countries rather small management 
units of commercial forests are fragmented by an extensive network of forest roads. 
In these countries many HCV forests below the northern boreal zone are islands in 
a landscape that is semi- or non-permeable with regard to threatened or decreasing 
forest species.
t	Map 25. The map of permeability illustrates overall forest connectivity for 
generalist species in the study area and in southern Finland (outside the study 
area).
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Mountain birch forest in Muotkajärvi, Enontekiö Municipality, Lapland, Finland. Low impact by reindeer 
grazing.
Mountain birch forest in Annenvaara, Inari Municipality, Lapland, Finland. Intermediate impact by 
reindeer grazing.
IV 
Results in brief
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Development of protected area coverage  
in the study area between 2013 and 2015
• In March 2013, 12,4% of the total area of the current study area was protected. 
By the end of 2015 the protected areas covered 196 295 km² or 12,7% of the 
study area. This is still below the target of at least 17% of terrestrial biotopes and 
inland waters protected by 2020 as defined in the Aichi Biodiversity Target 11.
• On biotope group level, the protected area coverage is still below the 17% 
threshold in several biotopes.
• Most (3 595 km²) of the new protected area established between March 
2013 and the end of 2015 (total of 4 525 km²) is located in three regions of 
northwest Russia: Arkhangelsk Region, the Republic of Karelia and especially 
Murmansk Region, which has established 2 325 km² of new protected areas. 
The rest is distributed almost evenly between Finland and Sweden. 
• Protected areas are unevenly distributed across the study area, the coverage 
of protected areas varying from 4,9% in Nenets Autonomous District, Russia 
to 32,9% in Lapland, Finland. 
• The proportion of conservation areas is highest in the arctic-alpine ecosystems 
and in the northern boreal zone. 
• In the administrative regions of the study area, the 17% threshold of the Aichi 
Biodiversity Target 11 is reached only in Lapland, Finland, and Norrbotten 
and Västerbotten in Sweden.
• The establishment of new protected areas in the Barents Region has been a 
slower process than anticipated in 2013. If the current speed of establishing 
protected areas continues, the target of 17% will not be reached by 2020.
Proportion of main biotope groups and forests
• About 61% (940 085 km²) of the study area is covered by forests, divided into 
three main forest classes: Coniferous (29 % of the study area), mixed (17%), 
and deciduous (15%) forests.
• About 78% of the forests in the study area are located in Russia, about 11% in 
Finland, and 10% in Sweden.
• Coniferous forests divide into pine-dominated coniferous forests (15% of the 
study area) and spruce-dominated coniferous forests (14%). Pine-dominated 
coniferous forests divide further into those growing on mineral soils (12% of 
the study area) and those growing on peatlands (3%).
• Open wetlands cover 16% of the study area, various tundra habitats 15%, 
and various fresh-water bodies 6%. The remaining 2% is distributed between 
grasslands, croplands, developed land, and glaciers and permanent snow.
Protection of different main biotope groups and forests
• The protection level of the main biotope groups by the end of 2015 was as follows: 
Naturally bare grounds (mainly tundra) 43%, glaciers and permanent snow 
37%, grasslands 25%, tundra with vegetation 15%, open wetlands 13%, forests 
(including wooded wetlands) 12%, fresh-water bodies 11%, and croplands 3%.
• The protection level of the main type of forests by the end of 2015 was as follows: 
Coniferous forests 13,5%, deciduous forests 10,5%, and mixed forests 9,5%.
• By the end of 2015, the protection level of spruce-dominated coniferous forests 
was 16,9%, of all pine-dominated forests 10,7%, of pine-dominated forests 
growing on mineral soil 11,1%, and of pine-dominated forests growing on 
peatlands 9,5%.
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• In case the official plans for additional protection in the end of 2015 were 
implemented fully, the protection level of the main biotope groups in the 
study area would be as follows: Naturally bare grounds (mainly tundra) 
43,5%, glaciers and permanent snow 36,5%, grasslands 27,9%, tundra with 
vegetation 19,1%, open wetlands 16,3%, forests (including wooded wetlands) 
14,7%, fresh-water bodies 14,7%, and croplands 5%.
• In case the official plans for additional protection in the end of 2015 were 
implemented fully, the protection level of various forest biotopes in the study 
area would be as follows: All coniferous forests 17%, spruce-dominated 
coniferous forests 20,7%, all pine-dominated coniferous forests 13,7%, pine-
dominated coniferous forests growing on mineral soil 14,4%, pine-dominated 
coniferous forests growing on peatland 11,5%, deciduous forests 12,9%, and 
mixed forests 12,4%. 
High conservation value forests
• The biggest threats for ecosystems in the study area are habitat loss, 
degradation and fragmentation of habitats as well as changing climate.
• The main causes for fragmentation of forest areas are logging activities but 
also mining and uptake of oil and natural gas can alter local ecosystems.
• Despite the increasing amount of human activities in the study area, there are 
still vast intact high conservation value forests and wetlands. Throughout the 
study area, the proportion of these forests in the landscape decreases towards 
south except in the close vicinity of mountain chains.
• The accumulation of conservation areas to the north and close to mountains 
enhances the connectivity of mountain birch forests and northern boreal 
forests and it also provides pre-adaptation for the conservation area network 
to a changing climate.
• In the Swedish study area the forests currently classified as high conservation 
value forests cover 24% (23 325 km²) of the total area of forests. By the end of 
2015, 73% of these forests were included in existing protected areas.
• In the Finnish study area the forests currently classified as high conservation 
value forests cover 28,8% (30 915 km²) of the total area of forests. By the end of 
2015, 57,2% of these forests were included in existing protected areas.
• In the Russian study area the forests currently classified as high conservation 
value forests cover 36,8% (270 650 km²) of the total area of all forests. By the 
end of 2015, 19,8% (53 620 km²) of these forests were included in current 
protected areas.
• In case the official plans for additional protection in the end of 2015 were 
implemented fully, the protection percentage for high conservation value 
forests in the study area would be as follows: The Swedish study area 83,2%, 
the Finnish study area 57,4%, and the Russian study area 26,3%.
• The possibilities to maintain connectivity between pine-dominated forest 
areas or spruce-dominated forest areas varies in different parts of the study 
area. In Sweden there is a relatively well-connected belt of spruce-dominated 
coniferous forests along the foothills of the Scandes, whereas in Finland the 
spruce-dominated coniferous forests form a patchy structure. In northwest 
Russia spruce-dominated coniferous forests form large forest massifs in forest 
landscape otherwise dominated by mixed and deciduous forests. Pine forests 
are common in Sweden and Finland. In the Russian study area the majority of 
the pine-dominated coniferous forests is located in the Fennoscandian Shield 
area in connection to the pine forests of the Nordic countries.
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V 
Discussion and conclusions
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Boreal forest ecosystems in the Barents Region are part of one of the largest biomes 
in the world, i.e. the taiga forests. The current distribution of the taiga in the 
study area is a consequence of the development since the end of the last ice age 
a bit more than 10 000 years ago. Climate has fluctuated a lot during this from a 
geological perspective short time period. Consequently, vegetation zones have 
altered significantly from time to time and forced species to adapt to a changing 
environment, both when it comes to altitudes and the north-south direction. 
Forest-dwelling species have usually been able to adapt and relocate as a result 
of a reasonable good connectivity of the boreal forest landscape. In the last two 
hundred years, the influence of man has been considerable, and in many parts 
of the Barents Region the connectivity of natural forest areas has been negatively 
affected. Forestry is one major form of land-use in the region, and it has had a 
major impact on many of the forest ecosystems. Climate change is expected to have 
a big impact on species and habitats especially in the northern regions. 
Preserving biodiversity and ecosystems that provide indispensable services 
is defined as an important goal for mankind. Recently this has for instance 
been manifested by the United Nations when adopting the UN Sustainable 
Development Goals (http://www.un.org/sustainabledevelopment/sustainable-
development-goals/). International agreements, like the Convention on Biodiversity 
(CBD), including the Aichi Biodiversity Targets (Convention on Biological 
Diversity 2010), have even earlier imposed concrete actions on the signatory states. 
Combining preservation of biodiversity with economic use remains one major 
challenge when implementing the actions required by this international agreement.
The BPAN network (BPAN – www.bpan.fi) has gathered extensive data on 
protected areas and forwarded this to decision makers and other stakeholders in 
the region. The current study has produced updated facts and figures about the 
progress towards fulfilling the Aichi Biodiversity Target 11 on protected areas. It 
has also compiled new information about forests that are especially important from 
a biodiversity conservation point of view. This type of evidence would for instance 
be valuable when enforcing the implementation of the Strategy for Protection of 
Intact Forests in the Barents Region.
The study area includes a large part of the Barents Region, with the exemption 
of North Karelia in Finland, the Norwegian part of the Barents Region and the 
Russian archipelagos of Novaya Zemlya and Franz Josef Land.
I Protection of terrestrial ecosystems in the Barents Region
Protected areas have for decades been the backbone of nature conservation.  
In 2010, within the framework of the CBD, the adaptation of the Strategic Plan 
for Biodiversity 2011-2020 and its Aichi Biodiversity Targets formed an important 
milestone in the international efforts to safeguard the world’s biodiversity. Several 
of the targets underline the need for area-based conservation and sustainable use 
of natural resources. Target 11 defines both quantitative and qualitative goals for 
the protection of terrestrial, inland water and marine areas and has since then 
supported the establishment of nature protection areas and other conservation 
measures. In addition, Aichi Target 5 underlines the need to decrease the loss of 
natural habitats and to significantly reduce degradation and fragmentation of 
habitats by 2020. 
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Aichi Target 11:
By 2020, at least 17 per cent of terrestrial and inland water, and 10 per cent 
of coastal and marine areas, especially areas of particular importance for 
biodiversity and ecosystem services, are conserved through effectively and 
equitably managed, ecologically representative and well connected systems 
of protected areas and other effective area-based conservation measures, and 
integrated into the wider landscapes and seascapes.
According to the latest report of Protected Planet - a joint initiative of UNEP and 
IUCN - a bit less than 15% of the world´s terrestrial areas and inland waters are 
covered by protected areas (UNEP-WCMC and IUCN 2016). For marine areas, 
the share is still lower although the recent establishment of some larger marine 
protected areas has increased the share considerably. The numbers and area of 
protected areas have been increasing on the global level in recent years. However, 
this has not always been reflected in statistical overviews. For instance, changes 
of boundaries may be reflected in databases only after a certain time lag, and 
reassessments of the legal status of protected areas may influence the statistics. In 
order to reach the 17% goal for terrestrial areas, an additional 3 million km² should 
be protected on the global level by 2020.
Apart from reaching critical thresholds concerning the total protected area 
coverage, it is also necessary to make sure that the full variety of different 
ecological features are safeguarded in a long term perspective. Consequently, as 
also pointed out by Protected Planet, the protected area coverage should not be the 
only measurement of the success of different conservation activities. In addition 
to protected areas there are other area-based conservation measures that may 
significantly contribute to the preservation of biodiversity. Such measures may for 
instance be crucial from the perspective of ecological connectivity.
Changes in the protected area coverage of the Barents Region  
from 2013 to 2015
In addition to global overviews of protected area coverage, there is a need to 
compile information on a regular basis both on the regional (sub-regional) and 
national level. In 2011-2014, the first phase of the BPAN project produced an 
extensive overview of the characteristics and representativeness of the protected 
area network in the Barents Region (Aksenov et al 2015). Unified and harmonized 
information on protected areas was provided for a vast region covering the 
northern parts of four countries in northern Europe. The BPAN project contributed 
to harmonization of the classification system of protected areas, enabling various 
authorities, scientific institutes and non-governmental organizations to interact and 
discuss the challenges of establishing and developing networks of protected areas. 
According to the final report of the BPAN project further nature conservation 
plans would in the next few years increase the protected area coverage close to 
the 17% target. Still, many of the characteristic ecosystem types or biotope groups 
of the region were not sufficiently protected at that time. For instance, lowland 
forests were in general less protected than forests at higher altitudes. (In the BPAN 
project 2011-2014 and in this study the term ”biotope group” is referring to larger 
ecosystems like coniferous forests of various types, mixed forests, deciduous 
forests, tundra, wetlands, glaciers etc.) Another finding of the BPAN project was 
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that the Barents Region still displays a few large ecological corridors with intact 
ecosystems, so-called mega-corridors, which enable large-scale dispersal of 
species and genetic exchange within natural populations of plants, animals and 
fungi. Special attention should therefore be given to these corridors in the nature 
conservation planning of the region. 
The current study has especially focused on forests. More detailed land cover 
analyses have been carried out and the project has also mapped forest areas that 
are especially important from a nature conservation point of view (see below). In 
addition, the project has updated the current statistics of the overall protected area 
coverage in the study area. Furthermore, the project has presented an overview of 
recent, mainly governmental initiatives that will contribute to the fulfilment of the 
Aichi Biodiversity Target 11, and particularly concerning forests. 
By the end of 2015, the protected areas covered almost 200 000 km²  or 12,7% 
of the study area. The protected area coverage as compared to the situation two 
years earlier has improved, but in this rather short period of time the progress has 
naturally been rather modest. In absolute terms the biggest change has occurred 
in Russia but a positive development has taken place also in Sweden and Finland. 
As already noted in the previous study (Aksenov et al 2015) the Aichi Target 11 
regarding the overall protected area coverage has been reached in Sweden and 
Finland (i.e. in regions included in the Barents Euro-Arctic Region). The 17% 
threshold is still not reached in Russia. An overview of the fulfilment of the Aichi 
Targets on the regional level revealed that there are substantial variations both 
in numbers and total area of protected areas, and in most of the administrative 
regions of the BEAC the target has not yet been reached. An overview of the 
protected area coverage in different bioclimatic zones does not reveal any 
significant changes either as compared to the situation in 2013; a large part of the 
oroarctic, high Arctic and northern boreal zones is protected, whereas the protected 
area coverage in other bioclimatic zones is much lower. 
The process of establishing new protected areas is continuing in the whole 
Barents Region. Governmental authorities have agreed on long-term strategies 
and development plans for establishing new protected areas, and especially 
with a focus on forests. For instance, the responsible authorities of nature 
conservation planning in Sweden have recently agreed on the continuation of a 
long-term strategy for protection of forests. In Finland, the implementation of the 
Forest Biodiversity Programme METSO will continue until 2025, and although 
the governmental funding has decreased from the situation immediately after 
the launch of the programme ten years ago, additional protected areas will be 
established in the next few years. However, no substantial increase is expected in 
the Finnish part of the study area as governmental funding is mainly directed to 
more southern parts of the country. New national parks and other large protected 
areas are also being established, for instance Hossa National Park, a 110 km²  large 
forested area in the northeastern part of Kainuu being the most recent example in 
2017. 
The situation in the Russian part of the Barents Region is similar when it 
comes to the overall trend of the protected area coverage. In recent years, several 
large protected areas have been established. Furthermore, there are plans not yet 
implemented that would cover tenfold the area included in corresponding plans 
of Sweden and Finland; the total area of planned protected areas in the Russian 
part of the Barents Region amounts to almost 48 000 km². If all the plans for 
establishment of protected areas in the Barents Region would be implemented by 
2020, the goal of the Aichi Target 11 would be reached for coniferous forests. For 
forests as a whole, the target would still not be fully reached (14,7%).
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Although the current overall trend is positive, the protection of valuable forests 
as of 2017 is not fully satisfactory. There is still a need to establish the planned 
protected areas by legislative actions and to implement the plans in reality. 
Furthermore, many valuable forested areas, both minor ones but also large intact 
forest landscapes, are affected or likely to be affected by forestry operations in the 
near future. For instance in Russia, a forest area may be included in protection 
schemes and at the same time be leased to logging companies. In addition, 
although the level of protection may be or become adequate from a general 
perspective (i.e. the Barents Region as a whole and the overall protected area 
coverage), there are substantial variations within the region and also concerning 
the level of protection of specific ecosystems (see below).
Protection of terrestrial ecosystems in the Barents Region
Conservation planning is carried out at various geographical scales and for 
different purposes. Globally, the concept of biogeographical regions or ecoregions 
has been used at least since the 1970s in order to, for example, describe and 
compare various parts of the world from a conservation point of view (Udvardy 
1975, Olson et al. 2001). The current concept of ecoregions has been further 
developed mainly by WWF and the European Environment Agency (http://dopa.
jrc.ec.europa.eu.) Ecoregions may be defined and delineated in various ways, and 
the globe can be divided into a number of distinctive ecoregions. According to one 
definition an ecoregion is a “large unit of land or water containing a geographically 
distinct assemblage of species, natural communities, and environmental 
conditions”. Boreal forests/taiga is one of the main habitat types of the northern 
hemisphere, and it can be further divided into several ecoregions. In northern 
Europe the area dominated by boreal forests in Norway, Sweden, Finland and 
Russia form one such large ecoregion. This northern ecoregion covers the boreal 
forests from the Ural Mountains to the Atlantic coast and thus in practice includes 
much of the current study area. It is often called Scandinavian and Russian Taiga 
although northern European Taiga would be a more correct term (as the taiga 
forests of Russia continue also from the Ural Mountains to the east). In addition, 
there are several main types of tundra in the Barents Region, and they all form 
separate ecoregions.
Each ecoregion of the globe is characterized by certain distinctive and typical 
features usually detectable throughout the region in question. The overall 
protected area coverage of an ecoregion could be regarded as one main indicator 
of the progress towards fulfilment of the Aichi Target 11. Consequently, the 
concept of ecoregions has lately been used when assessing the fulfilment of the 
Aichi Targets, as for instance in a recent overview published by the European 
Commission (Battistella et al 2016). According to this overview, the protected area 
coverage of the boreal forest zone in northern Europe varied between 5 to 10 %. 
Connectivity analyses of protected areas in relation to the Aichi Target 11 have also 
been carried out from a global perspective applying the ecoregion approach (e.g. 
Saura et al. 2017).
However, especially in larger ecoregions like the European part of the boreal 
forests or taiga, there is a need to conduct analyses of the representativeness and 
characteristics of the protected areas on a much more fine-grained scale. The land 
cover analyses of this study, using harmonized data of the study area, revealed 
that most of the terrestrial areas could be divided into five main land cover classes; 
three main classes of forests, open wetlands and tundra. A bit less than 6% of the 
area is covered by inland waters. Different types of forests cover about 60% of the 
study area. About half of this is coniferous forest; the other half is divided almost 
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equally between mixed forests and deciduous forests. However, on a country level, 
there are distinct deviations regarding the proportion of different types of forest. 
In this study the project produced a detailed overview of the level of protection 
as regards the main biotope groups, i.e. the major ecosystem types as defined by 
the project. It was regarded feasible to relate the protection level of these biotope 
groups to the Aichi Target 11. Obviously, a more in-depth analysis of the extent 
and effectiveness of the protected area systems of the Barents Region would need 
to be based on a much more detailed set of criteria and take account of many other 
aspects of conservation planning, including the need to maintain and improve 
ecological connectivity. However, the level of protection expressed as a percentage 
of a specific biotope group still describes the current situation in one single 
measurement, and also provides a control station or milestone towards 2020 and 
the deadline for reaching the Aichi Targets.
The analyses carried out by the project showed that some of the biotope groups 
are well covered by the current protected area network; almost half of the naturally 
bare grounds (sands, rock outcrops, boulder fields, mud flats, non-vegetated 
tundra etc.), about one third of the glaciers and permanent snow and one fourth 
of the grasslands of the study area are included in protected areas. For most of 
the biotope groups, however, the level of protection was by the end of 2015 much 
lower. As this study to a large extent focused on forests, a more thorough analysis 
of the protection level of the main types of forests of the Barents Region was 
carried out.
Conservation of forests in the Barents Region should continue
The data used in this study enabled the project to compile a more detailed 
overview of the current (2015) level of protection regarding main forest types as 
defined by the project. Based on data used in the first phase of the BPAN project 
and updated land cover analyses, the forests were divided into coniferous forests 
(pine-dominated coniferous forests on mineral land, pine-dominated coniferous 
forests on peatland, spruce-dominated coniferous forests), mixed forests and 
deciduous forests. Comprehensive maps and overview tables of these forests were 
produced, presenting the distribution, total area as well as the proportional share 
of these main types of forests in the whole study area. In addition, overviews by 
country and region were compiled.
The overview of the protection level of forests in the whole Barents Region 
(excluding Norway and North Karelia in Finland) showed that 11,7% of the forests 
were included in protected areas. The highest proportion of protected forest 
was detected in spruce-dominated coniferous forests (16,9%). Pine-dominated 
coniferous forests displayed a much lower level of protection (10,7%). On the 
national level (in the Barents Region), the 17% threshold was exceeded in Sweden. 
Also in Finland the area of protected forests was close to the Aichi target, as it 
amounted to 16,5%. In Russia, the protection level was 10,3%. On the regional level 
there were considerable variations; the biggest shares of protected forests were 
detected in Lapland and Norrbotten (23,3% and 22,4% respectively).
The figures referred to above provide an understanding of the magnitude of 
the current protected area system in the Barents Region and also give indications 
about the shortcomings, especially when it comes to forested areas. Nevertheless, 
from the point of view of concrete nature protection measures on the ground and 
conservation planning in a long-term perspective, it is essential to identify areas 
that are especially important from a biodiversity and nature conservation point of 
view.
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Conclusions
In recent years protected areas have been established in the study area in line 
with long-term conservation plans. Although the region as a whole has not yet 
reached the Aichi Target 11, substantial improvements of the overall protected area 
coverage is to be expected in the next few years. Especially in northwest Russia, the 
regional and federal plans for establishing new protected areas are ambitious and 
would improve the conservation situation considerably.
In the case of forests, the situation has not changed to any larger extent as 
compared to the situation in 2013; a few new larger protected areas including 
valuable forests have been established but the overall protection level is still only 
12,7%. However, if analyzed from a country by county perspective, the results of 
this study showed that the 17% threshold with regard to protected area coverage 
has been reached in the Swedish part of the study area, and is very close to be 
fulfilled also in Finland. There are big regional differences though. On the other 
hand, the Aichi Targets are set by 2020, and the process of establishing new 
protected areas takes time, and therefore prompt action is needed. Sufficient 
financial resources for implementation of the protection plans should be secured. 
However, we have to remember, that for fulfilling the Aichi Biodiversity Target 11, 
it is not enough, that the 17% threshold is reached, but the network of protected 
areas also need to be representative and well-connected.
• The establishment of protected areas should continue in the Barents Region 
in line with the long-term conservation plans of the respective country and 
region.
• In order to fulfil the Aichi Target 11 by 2020, the work needs to be reinforced 
and directed to areas where the benefits from the biodiversity point of view 
are the greatest.
• In order to preserve the full range of biodiversity in the Barents Region there 
is a need to apply an approach that is based on ecosystems (“biotope groups” 
in this study), meaning that data on the distribution and status of different 
ecosystems (e.g. forests, wetlands, tundra) should be made available for use 
in nature conservation planning and other sectors affecting the ecosystems. 
In this process, promoting tools and concepts for access to open data between 
different regions is important.
• Furthermore, the protected area systems should be developed considering 
several, geographical scales, from the global or ecoregion level to the regional 
and local levels.
II Mapping of high conservation value forests (HCVFs)  
   in the Barents Region
One of the main purposes of this study was to promote the preservation of forests 
that are especially important for biodiversity. Such information would help to 
enhance the long-term conservation planning of the region, and especially when it 
comes to developing the network of protected areas in view of the Aichi Targets. 
Information on such forests could also provide a valuable input to the ongoing 
discussion about sustainable use of boreal forests. Furthermore, access to detailed 
information on the distribution and characters of these types of forest would 
enable a more precise targeting of necessary conservation actions, including 
forestry operations.
The project decided to limit the use of concept of high conservation value forests 
(HCVFs) to those forests that from the biodiversity conservation point of wiew 
have special importance, in order to identify, describe, map and analyze the status 
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of these forests in the Barents Region. Using datasets not earlier utilized to any 
larger extent in a joint effort on the international level, the intention has been to 
provide insights into the possibilities to preserve the biodiversity of boreal forests 
in one of the globe’s largest ecoregions.
The concept of high conservation value forests was first developed by the Forest 
Stewardship Council (FSC) in 1996, and formally introduced in 1999 as a part 
of the requirements that forest companies should fulfil in order to obtain FSC-
certificates. Later, the concept, defining HCVFs as “forests of outstanding and 
critical importance due to their high environmental, socio-economic, biodiversity 
or landscape values” has been refined and applied also to nature types other than 
forests (Rietbergen-McCracken et al. 2007, www.hcvnetwork.org). The HCVF 
concept has some distinct characteristics; it is science-based, includes stakeholder 
dialogues, can be applied to several types of forests, and it can also be used on 
different scales, from site-level to larger landscapes. There are many examples 
of practical conservation work on the ground, where the concept of HCVFs has 
provided an important tool for stakeholder involvement and protection of valuable 
forests. For instance, in the Arkhangelsk Region, WWF-Russia has modified the 
concept to the conditions of this region, and using it in the interaction with forest 
companies in order to safeguard forests of high importance for biodiversity and 
local people.
Most of the HCVFs of the Barents Region share some joint features. These 
include natural disturbance dynamics in tree species regeneration. In addition, 
these forests often display old growth characteristics of intact natural forests like 
very old trees, large deciduous trees, a lot of coarse woody debris (logs, snags, 
windfalls), and they often host populations of several red-listed forest species. The 
intensity of forestry has often been low and the hydrology is natural or has not 
been severely affected by ditching.
In this project, the locations of HCVFs were determined using the occurrence of 
so-called “intact natural areas (with forests)” as a starting point. These larger areas 
are usually composed of intact or near natural forests, but may also include open 
terrestrial habitats, mires and inland waters. The delineation of these intact natural 
areas was carried out by national experts, based on criteria specific for each country. 
Forests located within these larger areas or landscapes were classified as high 
conservation value forests. The project did not introduce any completely unified 
joint definition of HCVFs of the study area or the Barents Region, as the criteria 
for delineation of intact landscapes varied between the countries. In Sweden and 
Finland, all forests included in existing and planned protected areas were regarded 
as HCVFs. In Russia, however, forests of protected areas were not regarded as 
HCVFs per se, as the extent to which for instance forestry operations are allowed 
in Russian PAs, varies a lot. Furthermore, in Russia the criteria for defining a forest 
as a HCVF were stricter, and a minimum size of the sites mapped was defined 
respectively for each region when delineating the HCVFs. Still, the concept allowed 
the project to display the distribution of HCVFs in the whole study area, including 
different large scale aspects of connectivity, and to identify some of the main 
forested ecological corridors, or conservation mega-corridors, of the Barents Region.
In Sweden and Finland, HCVFs were further identified on the basis of data 
gained in field inventories carried out in the last ten years both by the nature 
protection authorities and volunteers (i.e. field inventories initiated and carried 
out by non-governmental organizations). Remote sensing data, data from national 
forest inventories as well as studies of aerial photographs have provided additional 
information about the location of potential HCVFs. The datasets containing HCFVs 
included both existing and planned protected areas, and sites with known HCVFs 
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outside these areas. In addition, for example in Sweden, so called key habitats 
registered by the forest authorities formed an important source of information. 
In northwest Russia, due to the vast areas covered by forests, remote sensing has 
been used to a large extent, and sometimes verified in the field. Data on land cover, 
delineations of HCVFs as well as the borders of existing and planned protected 
areas were analyzed and displayed on maps using geographical information 
systems.
The analyses and mapping of HCVFs carried out by the project demonstrated 
some key features with regard to their proportional shares of the forest cover, 
the degree of protection (i.e. to what extent the HCVFs are included in existing 
and planned protected areas) as well as the distribution of HCVFs in the Barents 
Region. In absolute terms, a total of close to 325 000 km² were identified as either 
verified or potential HCVFs meaning that about one third of all the forests in 
the study area could be regarded as especially valuable from a biodiversity 
conservation point of view. Naturally, there are some differences between the 
countries; in the Swedish study area HCVFs cover about one fourth of the forested 
area, whereas the share is a bit higher in Finland (29%) and considerably higher 
in Russia (37%). The biggest proportional share of HCV forests was detected in 
spruce-dominated coniferous forests; 60% of these forests could be classified 
as forest with a high conservation value. The corresponding figure for pine-
dominated coniferous forests on mineral soils and for mixed forests is a bit less 
than one third of the respective category or biotope group.
The protection level of high conservation value forests  
in the Barents Region is still low
An overview of the state of protection country by country of all the HCVFs 
identified in the study area revealed that the level of protection varies a lot. In 
the Finnish part of the study area a bit more than half of the HCVFs are included 
in protected areas, in the Swedish part the share is close to 75%. In the Russian 
part however, the protection level is much lower, only about 20% of the HCVFs 
are located in existing protected areas. When extending the overview to planned 
protected area the share of HCVFs included in protected areas turned out to be 
somewhat higher in Russia and Sweden. In Finland, no substantial change was 
detectable.
The project has identified several valuable mega-corridors especially in the 
north and along the mountain chains. The most important areas are 1) the foothills 
and slopes of the Ural Mountains, 2) the intact forest massifs on both sides of the 
borders between the Republic of Komi and the Arkhangelsk Region 3) the so called 
Fennoscandian Horse Shoe, a belt of natural forests displaying a relatively high 
protection level stretching from the border between Russia and Finland (along the 
Fennoscandian Green Belt) via Lapland, Finland to the northern parts of Sweden 
and Norway, and 4) intact forest areas of the Kola peninsula (the so called Kola 
Greenbelts) in the Murmansk Region. Most of the identified HVCF areas of the 
Barents Region are located in these mega-corridors.
Conclusion
In this study a project-specific approach to the concept of high conservation value 
forests (HCVFs) was applied. The analyses conducted by the project demonstrated 
that there are still large areas of forests crucial for biodiversity conservation in the 
Barents Region not yet protected or included in any conservation schemes. The 
methods for defining HCVFs in the participating countries were partly different. 
Therefore, the project did not introduce any uniform joint definition of HCVFs 
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applicable to the whole study area. However, the concept enabled the project to 
display the distribution of HCVFs on maps. The outcome of the analyses also 
indicated the magnitude of the protection level; in Russia about one fifth of the 
HCVFs are currently included in protected areas, whereas the protection level is 
much higher in Finland and Sweden. In a long-term conservation perspective, it is 
essential that the HCVFs  are taken into account in conservation planning, forestry 
operations and other decisions affecting the future land-use of this region.
• High conservation value forests (HCVFs) that are included in existing and 
planned protected areas should be guaranteed strong protection.
• HCVFs that for various reasons are not given priority for inclusion in 
protected areas should be managed in a way that contributes to biodiversity 
conservation in the forest landscape as a whole, using other effective area-
based conservation measures (including measures applied in sustainable 
forest management, for example certification and voluntary protection 
without compensation).
• HCVFs and especially HCVFs that are located in well-connected landscape 
matrixes should be given high priority when deciding on which areas will be 
included in protected areas.
• The Strategy for Protection of Intact Forests in the Barents Region (2015) 
should be finalized and implemented.
III Enhancing connectivity of boreal forests in the  
    Barents Region
Traditionally, protected areas have had a major role in biodiversity conservation, 
and much of the conservation efforts in the years to come will still focus on the 
establishment of protected areas. However, in order to maintain and enhance 
biodiversity it is important to consider the landscape as a whole. Protected areas 
may often seem like isolated “islands” in the landscape but the long-term viability 
of areas especially designated for biodiversity conservation is also very much 
depending on the quality of surrounding natural areas. Lack of connectivity 
between protected areas may in a long-term perspective lead to extinction of 
species or populations currently thriving in the protected areas. However, this may 
be detectable only with a certain time lag due to the so-called “extinction debt” 
(Kuussaari et al. 2009). Especially in small-sized natural areas it is important to pay 
careful attention to the land-use practices, including forest management, outside 
these core areas.
The size of the core areas and the number of these areas on the landscape 
level affect the way the surrounding landscape should be managed or restored 
in order to maintain biodiversity. In other words, the qualities of the core areas 
as well as the structures and processes in the surrounding areas have an impact 
on the survival of species. When the core areas are located close to each other the 
connectivity between the areas is high. The landscape between the core areas (the 
unprotected landscape) may enhance or reduce connectivity depending on its 
quality. It could also play a role in improving the resilience of protected areas (e.g. 
the ability of species to adapt to changes). 
Global climate change adds one other important dimension to the role of 
protected areas. Improving connections between protected areas has recently 
been referred to as an important measure when it comes to mitigation of the 
impacts of climate change. According to a recent study published by the Finnish 
Environment Institute (Aapala et al. 2017) it would for instance be important to 
further examine how ecological corridors, like the Fennoscandian Green Belt, could 
promote survival of species in a changing environment. Enlarging protected areas, 
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increasing their heterogeneity and reducing existing pressures, but also increasing 
connectivity between these core areas would probably increase especially the 
probability of survival for species that in a changing climate need to disperse 
towards north or to higher altitudes. 
In this study, the permeability of the landscape describes to what extent forest 
species are able to transfer between different patches of habitats. Forests in general 
display a high degree of permeability, whereas for instance tundra, wetlands and 
rocky habitats can be regarded as semi-permeable for forest species. However, 
there are distinct differences between various groups of species. Mammals and 
birds for instance are able to move around to a larger extent than more sessile 
groups of species with limited dispersal ability. In this study, maps illustrating 
different aspects of forest connectivity were compiled and some general 
permeability patterns in the forest landscape were identified. 
Several forest species are able to utilize commercial forest areas. For species 
that are confined to natural forests of different successional stages, or to certain 
structural characters of natural forests such as deadwood, it might be impossible to 
disperse between suitable patches if they are too scattered in the forest landscape. 
Therefore, differences between species (groups of species) in terms of their ability 
to utilize the available habitat patches should be taken into account. The current 
knowledge about the habitat demands of different species is still insufficient. 
Enhancing connectivity between protected areas is an important part of Aichi 
Target 11. Some recent studies have focused on the connectivity of protected areas 
on the global scale, using ecoregions as reference points (e.g. Saura et al. 2017). 
Similarly, the need to consider biogeographical patterns has been highlighted 
especially with regard to forest conservation (e.g. Gustafsson et al. 2015). Especially 
in vast biogeographical regions - or ecoregions - the variations in forest dynamics, 
land use (both historically and current) as well as the requirements of different 
species or group of species has to be taken into account when formulating long-
term conservation strategies.
A long-term strategy for enhancing connectivity of boreal forests  
in the Barents Region is needed
Commercial forestry is the most dominating form of land use affecting the forests 
in the Barents Region. However, forestry practices in the boreal zone of the 
Barents Region are characterized by features that in principle could support the 
maintenance of biodiversity also outside protected areas. The secondary forests 
established as a result of forestry operations consist of the same tree species that 
are found in natural forests. Natural regeneration is utilized in vast areas of the 
Barents Region, which is positive from the point of view of genetic diversity. Thus, 
biodiversity may to a certain extent be maintained also in commercial forests.
Clearcutting is still the most often used method when conducting a final 
felling. However, there are several ways to develop forestry practices in a way 
that could ensure the continuity of natural forests to a larger extent as compared 
to the current situation. For instance, adopting forest management strategies that 
maintain and promote natural disturbance regimes could have a positive impact 
on biodiversity (Angelstam 1998, Kuuluvainen and Grenfell 2012).
Both the protected areas and the unprotected HCVFs vary in different parts of 
the Barents Region. There are vast natural areas especially in northwest Russia. In 
Sweden and Finland the protected areas are smaller in size and sometimes include 
parts that have been strongly affected by human activities. Also the surrounding 
landscape has been managed differently: in Sweden and Finland most of the 
forests in commercial use have been clear-cut at least once and thus form a more 
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demanding surrounding for the forest species. Differences in land use history and 
forestry practices in the various parts of the Barents Region should be reflected in 
the management methods and conservation strategies to be applied on the regional 
level.
Today, protected areas together with other high conservation value forest areas 
form the core areas for forest biodiversity conservation in the Barents Region. In 
order to preserve the biodiversity of boreal forests both the protected areas and the 
surrounding landscape should maintain structures and processes that enable forest 
species to persist in core areas and to disperse between these areas. In the long run 
especially small protected areas will need support from the surrounding forest 
matrix. Corridors and stepping stones together with forest management practices 
based on ecological considerations should form the base for actions that enhance 
the long-term viability of such well-connected landscapes. 
Ensuring sufficient connectivity between protected areas remains a challenge. 
In practice, it should be possible to enhance the connectivity of the high 
conservation value forests in the Barents Region by developing co-operation 
between the different stakeholders dealing with forest areas. Forest owners, forest 
companies and authorities should do forest planning on landscape level applying 
a participatory approach, i.e. involving stakeholders affected by the planning or 
having an interest in the future of the forests. There is clearly a growing interest 
in the concept of connectivity of protected areas. Connectivity analyses, using 
approaches and methodologies developed and applied particularly in forested 
landscapes nowadays form an essential part of conservation planning for instance 
in Sweden and Finland (Bovin et al. 2017, e.g. Lehtomäki et al. 2009).
Apart from the concrete dialogue on the ground there is also a need to develop 
the co-operation within the Barents Euro-Arctic Council. The Working Group on 
Environment and its subgroup on nature protection are responsible for initiatives 
in the field of environment and biodiversity. The Working Group on Economic 
Cooperation and its Barents Forests Sector Network are promoting sustainable 
management of forest resources. Strategy processes, networking and concrete 
project activities initiated by these fora should also in the future provide valuable 
inputs with regard to preservation and sustainable use of the forests in the Barents 
Region. The Strategy for Protection of Intact Forests in the Barents Region is an 
example of such initiatives.
Conclusions
The concept of ecological connectivity has since at least a decade been highlighted 
as an important part of conservation efforts. Establishing well connected systems 
of protected areas and other effective area-based conservation measures is one 
major component of the Aichi Target 11. However, the knowledge about ecological 
connectivity and the means to ensure a sufficient level of connectivity are still 
rather limited. New initiatives, such as the EU Strategy on Green Infrastructure, 
and other research and development activities carried out by various actors, are 
adding new knowledge and providing examples of best practices to be applied in 
various conditions and geographical regions. 
In the Barents Region, there are still rather good possibilities to promote the 
ecological connectivity of the boreal forests but further measures are needed. This 
study has, on the basis of the analyses conducted, only highlighted some of the 
main questions that would need to be elaborated on with regard to connectivity. 
One main starting point is the biogeographical setting, with the vast taiga forests 
stretching from the Ural Mountains to Scandinavia. Improving the knowledge 
about areas that are especially important from a biodiversity conservation point of 
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view is another key to a successful long-term strategy for improving connectivity 
in this region. The main contribution of this study is the updated information on 
high conservation value forests or HCVFs.
• Connectivity should be increased in particular between the more isolated 
protected areas in the southern and middle boreal regions, and the HCVFs of 
these regions form a key component in this regard.
• Adaptation to climate change needs more attention: the boreal forests of the 
Scandinavian Mountains and the Ural Mountains still host well-connected 
HCVFs that provide possible dispersal corridors for species towards north 
and to higher altitudes.
• Guidelines for identifying well-connected forest areas and tools for 
implementing measures to ensure better connectivity should be further 
developed and applied in practice.
• Co-operation between different stakeholders should be established and 
further developed in order to combine biodiversity conservation and 
other use of forest areas, such as forestry operations and development of 
infrastructure.
• A comprehensive assessment of the connectivity of forested areas in the 
Barents Region is needed, including further descriptions of the natural 
features and land use of each region.
Concluding remarks
The protected area coverage of the study area (i.e. the Barents Euro-Arctic Region 
excl. Norway, North Karelia in Finland, Novaya Zemlya and Franz Josef Land) 
has increased since 2013, when the most recent overview was presented. However, 
the 17% threshold as defined in the Aichi Target 11 has not yet been reached as a 
whole. Although improvements in the protected area coverage is to be expected in 
the years to come, and especially in the Russian part of the study area, considerable 
and increased efforts are still needed if the target is to be achieved. The protection 
of forests will also continue in the next few years. Nevertheless, many of the high 
conservation value forests (HCVFs), and especially in northwest Russia, are not 
yet protected. Also in the Finnish and Swedish parts of the Barents Region there 
are many HCVFs that would need to be taken into account in nature conservation 
planning and forestry operations.
Climate change and changes in the land use surrounding protected areas 
influence the long-term viability of the protected area systems of the Barents 
Region. Therefore, it is crucial that these systems are strengthened. By 
implementing the existing plans for protection fully, and by efficient management 
of the protected area network, the possibility of the protected area systems to 
adapt to changes would be enhanced. Furthermore, it is important that the whole 
forest landscape is included in an integrated planning of the protection and use of 
forest, included different aspects of ecological connectivity. The HCVFs identified 
by this study should be taken into account when applying this type of integrated 
views in future conservation planning. This study has provided extensive new 
data compilations on valuable nature areas in the Barents Region, and especially 
on forests. In addition, potential paths forward have been indicated with regard to 
drafting of long-term strategies for protection and sustainable use of forests in the 
Barents Region.
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Appendix 2. HCVF mapping intensity in the Finnish study area
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The ecosystems of the Barents Region are diverse and include vast areas of boreal forests or taiga. 
National and regional authorities, scientific institutes and non-governmental organizations from 
Norway, Finland, Sweden and Russia implemented the project Barents Protected Area Network 
(BPAN) in 2011-2014 and the BPAN II phase projects on forests and coastal areas in 2015-2017. The 
projects have produced detailed information on the characteristics and representativeness of the 
protected area network in the region. 
Building on previous achievements and recommendations of the Environment Ministers of the 
Barents Region, a project-specific concept of high conservation value forests (HCVFs) was applied 
in 2015-2017. The aim was to identify, describe and visualize the distribution of forests that are 
especially important for biodiversity. On the basis of existing data gained in field inventories, remote 
sensing data, national forest inventories as well as studies of aerial photographs a total of close to 
325 000 km² were identified as verified or potential HCVFs. Data on land cover, and in particular 
regarding HCVFs and protected areas, was analyzed and displayed on comprehensive maps using 
geographical information systems. 
In addition, in the study area, which covered a large part of the Barents Region, however excluding 
the Norwegian part of the region, North Karelia in Finland, as well as the Russian archipelagos of 
Novaya Zemlya and Franz Josef Land, the project included updates on the protected area coverage. 
As stated by the Aichi Biodiversity Target 11 of the Convention on Biological Diversity at least 17% 
of the terrestrial and inland water areas should be conserved through ecologically representative and 
well-connected systems of protected areas. By the end of 2015, the protected areas covered almost 
200 000 km² or 12,7% of the study area. In order to fulfil the Aichi Target 11 by 2020, the work needs 
to be reinforced and directed to areas where the benefits from the biodiversity point of view are the 
greatest. The project also highlighted the need to enhance ecological connectivity between protected 
areas and to improve the stakeholder dialogue regarding sustainable management of forest resources 
in the Barents Region.
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